OP86100857 --1/17- BUTYLPHTHALI DE | NTRAVENOUS EMULSI ON AND APPLI CATI ON
THEREGF FI ELD OF | NVENTI ON The present invention relates to a

but yl pht@R#418@835 eparati on, and specifically to a butyl phthalide

I ntravenpus enul si on and appl i cation thereof. BACKGROUND OF THE | NVENTI ON
dl - 3-n-Butyl phthal i de (NBP) also called butylphthalide is

dl - 3-butyl i sobenzof uran-1(3H)-one, WWHITris a racene. 1-3-n-Butyl phthalid
is extracted from celery seeds. NBP acts on nmultiple steps of cerebral

i schem a procedur egpaH4PRPHAS FHR IRFTRAVEROYS BV siONeANDhocal cer ebral

I schem a, increasing cerebral blood flowin ischemc area and i nproving
m crocircul ation in cerebral APRIICATION EHEREQF ecti ng m tochondri a)
function, alleviating damage to nerve function and inproving cerebral
energy netabolismafter total cerebral ischem a. Chinese Patent Nos.

9812561 éﬁﬂé‘ﬁqﬁ 00310100222.2 and 200410001748. X respectively
di scl osmﬂ) ppli 1§ of butyl phthalide in anti-thronmbus and
anti-pl atel et aggregat iogn, the application_of 1-n-butylphthaljde in
prevent i on BRRIPesentt imuqmtion frelates #ona ibutylphehalide aarenafﬂﬂaﬁmdoﬁpe&ﬁ&a hto a

manuf act ur dj ebral ischema. Currently
but yl pht%ﬁqP@‘Lﬂ%é%%%n%ugﬁ uawglaﬁggﬁ;{ﬁ%\onﬁe@% are only soft capsul es.

Si nce butéKphthallde is of an mlpz&llqwd form it can be dissolved in an
oi | phadRACKGROEND OF THBINYERJION f or m an enul sion, then can be packaged

In hard capsules or soft capsules, or can be orally adm nistered directly.

However, budlyd-piBubdptitbideas a(N:BP;it i vehlyo appacaied fir Sutytpsislidef f ecis whi ch
| eads to a rel ati vel%rl ow bioavailability. In additjon, cerebral ischem a

pat i ent sil-3ctdisphenze a@o}@éhpw wiighHis G)FQ‘fﬁﬂ'&g -&-noPutylphibielid i exfragted BpS es

camot Ty e PR an M SERMrSe HERSRg LA RIS
infaret 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, 031374573, 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 an 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.




vital to devel op a new delivery systemsuitable for clinical application.
OP86100857 -v17- SUMMARY OF THE | NVENTI ON Si nce butyl phthalide is an oily
liquid &R8SHYBETY dissoluble in water, a specific manufacture technol ogy
is enployed in the present invention to process butyl phthalide into an

enul sion for intravenous adm nistration. The butyl phthalide intravenous
enul sion of the present invention @87the follow ng advant ages: the drug
directly enters into systemc <circulation, thus resulting in quick action;
the sol ¢RiNmiiaRY DFCHEIE IRRENTICE | S inproved, resulting in a reduced
dosage; and/or the targeting of butyl phthalide to brain tissue S

| nproved, t} Its toxic,si f.ec of pr esent
i nvention é 'ﬁdllpﬁﬁhrﬁhlg@ 478 ‘3 68?@5%%{ di?hdhsﬁg r| m rl] WEDFB

adm ni Stnﬁﬁ@ﬂcﬁﬂ‘c%éﬂ%fo@y ?ﬂé?ﬁb?ojeﬂh@ﬂa’e fp AlReRlinveRfidtSloProdess Iﬂn“tﬁﬁﬁthﬁiﬁie%ﬁb laffV €

qui ck action and brain targeting effect. The butyl phthalide intravenous
enul si osmolsicnhfor (inesentusi adntnisirationc dip rbusydshthaiide yinpavehasi claulsionddrtheat i ves
t hereof as an active ingredient in an anbu t of , 01' -50wt % preferably

0. 01- 20RFesgnt nw@tlanehaér g Hllowing - adi’em%s igeqtlyj eMHErS; MO AYSEMiEint of
Sotal wighiuoREhf BRe i cickiction B .soéf%*ﬁfﬂio@*"ﬂtz%@ﬂ%ﬁd%? sfifRees, o7 1 ¢

agqueous :&bﬁﬁg,ma@ r8diebd idbbpe; aml/orS iliDiakden oarrlﬂﬁﬁphmﬂxdesmbﬁwnﬁzeql agent
Butyl phthal i de or derivatives thereof may be either a racenme of

but yl phimhprovetk thus refucing is toxdssideseffastsi | or 1-butyl phthal i de or derivatives
thereof. The excipient nay conprise an oil phase in an anount of 0-50wm %

preferabl y The el o/ﬂth@ffsre%&ktqmb%n@@%ﬁa ipArtioR s Wetviden 10-:2:880%0 nm,
preferably 60-97wt% an "enulsifier in an amunt of 0.01--50wt % preferably

0. 5- 10wafd may be¢ adrministesed vim irdravenopsiinjectibn oQin8Giends orsertfocachioveyqicki Bfion/ a, and
an osnoregul ation, aggﬁi I n an amount of 0--10wt% all based on the total

wei ght @< PTRi 1arREting

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
50~99,99wt%, preferably 80~99,9wt%, more preferably 90~99.5%, based on the total weight
of the emulsion. The excipient comprises an oil phase, an aqueous phase, an emulsifier, a
stabilizer andfor 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 50~98wi%, preferably 60~97wt%, an
emulsifier in an amount of 0.01~50wt%, preferably 0.5~10wi%, 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




The process for manufacture of the butyl phthalide intravenous enul si on of
the present _invention conprises the steps of, such as preparing a primary
“emul si onOR88 izing, sterilizing and quality controlling. The step of
preparing the primary emulsion is carried out by utilizing ultrasonic

met hod or hi gh-speed shearing nethod SFA25 Model Hi gh Shear Enul sifying
Machi ne, FLUKO Equi pment Shanghai 31¥td.). The step of honpgenizing is
OP86100857 -3/17- carried out by ut|I|2|ng a two-stage high pressure

emul si fyiciteieddit BYWIUSAEZ Heb-SBEd Bigh prddsite-cnadsifyitiSd0AdmofdRingHnethod

Pressure Honogeni zer and Avestin Enulsi Fl ex-C5 High Pressure Honbgeni zer)
or i cr ofiNuo-§oavi NS 108tk MidehHighressutedioradgesizen and Avasdn Emubsiflex-68 Toph by

i iy o SRS o yEe) g R e teptoioty; D st A REMB R AERY O T
| NVENTI ;
i nvent i (()j'r% éﬁ%”h?ﬁ%ﬁ& 5@@‘%%%8#? Fé}ﬁﬁtgn.s an anﬁ%@i&:ﬂ%ﬂ%@mﬁ@%@%@?%w V).

It is reﬂmns\ﬁdg'pm:bllaelzﬁr esent invention that a therapeutically effective
amount of drug should be dissolved in a relatively small anmount of oil

phase, n g&?ﬁb gﬁiw GN€er separation occurs under
cryogeni ?Egi:orz]idgeﬁggﬁ [ |onNQ§€1 In the neantinme a stable enulsion is able

to be fornmed with a eous phase in the presence of an enulsifier. The
oi | phaséngglwfl"ﬂl’g% present invention may be a natural vegetable oil
with long chain fatty acid ester groups or a vegetable oil or fatty acid
est er bei ng Is thej cemtsich ofithe prasedtunention dbef oit phise gemamilyﬂ;adranlaymust in Tiress

exanpl es f t hose may be one_ of or a m xture_ of ybean oi (es eC|aIIy in
i nj ecti of @75;%? WiV, 4 B1aued o e Areses drvspKon theth @Praawma@v

sesane OH‘ clmrgrs%%d% dlssﬁ eE llg\gg{elagbél¥ sﬂ:ajl‘éﬁaoﬁhi fS‘i’@H&‘ét %d%ﬁ?& yé' and

cacao ol aln eng aci d,

such as bwumtnollam §@dmhen Seduar@ideB@yogdhicatheetRnditi6n ARW in e Meaktitpg £x 200

(oil), Captex 355 (oil), Mglyol 812 (oil), Myvacet (oil), Mverol
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 structure
modification and hydrolysis. The examples of those may be one of or a mixture of soybean oil
(especially in injection grade), castor ofl, tea-seed oil, peanut oil, cottonseed oil, sesame oil,
rape oil, safflower oil, olive 0il, coconut oil, palm oil and cacao oil; or may be a glyceride
with a chain length of Ce~Ci2 fatty acid, such as but not limited to 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, caprylocaproyl triglyceride, and a mixture thereof, or may be a mixture of the above

long chain fatty acid esters and medium-chain fatiy 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)




18-92, glyceride oleate, glyceride |inoleate, macrogol glyceryl |aurate,

et hyl O|%%t? ;hyl | i nol eate, caprylocaproyl triglyceride, and a m xture
thereofF) P qﬁ§ be a m xture of the above long chain fatty acid esters and
medi um chain fatty acid esters. During the manufacture of an injection

enmul sion, a preferred oil phase has relatively |little haenolysis effect
and is refined. Besides generally u§éﬂ7Végetable oils, the followng oils
may al so be used in the present invention: Arlacel 80 (HLB=4.3) Sorbitan

nmonool eat €apmubREIM FELEB+E, B-20)8Todanitony CSIC1 O meabglyceride pydigiyeerileycol  (90: 10)
OPS6100857 -4/17- Caprmul MCM (HLB=5.56.0) Coconut oil C8/C O nonogl yceri de

or diglycey, ex 200 (oi C | ne gl ycol

di ester &B&ggogﬁf)(oi 1) @co%%?%%?gﬁ hﬁ%ﬁ%@;@gg%%?M gl yol 812
(oil) Coconut qil C8/ Cl10 triglyceride vacet (Qil) Purified and

acet yl at e&2RE% 9P (A i de Nyveé(‘tﬂ"n‘itg’l@g’\’%i-ﬁ_@ e#pideoyr i fied sunfl ower oil
nonogl yceride (containing 90% of glyceride linoleate) Peceol (BLB=3)

d yceri de Miklyal #12\@ilsi ne ( 8LB=CjcommityudlaCd/Qe0 trighekrdd e Gel ucire 44/ 14
(HLB=14) WMacrogol glyceryl laurate (2) Selection of emulsifier The

enul si fi efRRc43a8 10 the pre%ﬁgx@%{me@ﬁ&%&{;& of or a mxture of

noni oni ¢ surfactants and ani onic surfactants. e preferred emul sifier

may be but _not | [nit t.,o_one of,.  qr m xture of soybean |lecithin or
modi f i ed i‘@g}'ﬁ&%&ﬁg1%éﬁﬁ?f?"(’ﬂat Lﬁqﬁﬁﬁegﬁu@WFﬁ@@F’?&@b’m&%l ecithin or nodified

ovol ecithin (natural or synthesized), Ophase 31, Pol oxaner 108, Pol oxaner
188, Pol oxanmer 407, pol yoxyet Hgbesiningi¥Urafgiycatidectinobeashor oil, water
soluble VIE

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



(TPGS), Solutol HS-15, PEG 400 nonostearate, PEG 1750 nonostearate,

Tween- 80 Pséli\ﬂﬁﬁﬁjf 20, and Span-20. It is preferred to use a m xture of these
enul si figrs. ring the manufacture of an injection enulsion, the
preferred emulsifier has relatively little haenolysis effect and is
refined. Besides the above enul sifi e'_r_g 7t he follow ng may al so be used in
the butyl phthalide emulsion of the p Esent i nvention: Ophase 31 (HLB=4)
Liquid lecithin Soybean lecithin (HLB=4/7/9) Soybean |lecithin Crenophor
EL ( HLB=13Pd&{xamwr 10X FELB5i0T)e Palybxyetlniléne GEBO2 OGN Tene vilby F-3B0| oxanmer 108
(BLB=30.5) Pol yoxyet hyl ene pol yoxypropyl ene ether F-3 8 Pol oxaner 188 (HLB

29) Pol yoxy@éianee nes BpLy-oxoypr o Faolie 6407 (8LB=21.5)
Pol yoxyet hyl ene pol yg%pfz(%yl e?giygffﬁgﬁﬁ%?fg@o V\rloeﬂ;bﬁéngo BE =15)

Pol yoxyet hyl.ene s ' ol e Tween 20 (HLB=16, 7) .Polygxyet hyl ene
sorbitan ronGTRsF g{’ﬂf@?ﬁoﬁo ?311[!%9? eng@plgﬁ: o Ieglﬁthlgé(S) Sel ecti on
of stabilizer Suitable stabilizer as used in the present invention nay be
but not | iTweea@0(HLBrRES)0f or aPolypxiethydenosomiten moraléats sodi um ol eat e,

sodi um capryl ate, chol esterol, cholic acid, deoxycholic acid and sodium

sal t ther eBfeen20{BIBRIAT) Vi t aNPalybxyetiytbny sbBFid mbnoléddte Sel ection of
osnoregul ati on agent Suitable osnoregul ati on agent as used in the present

i nvention o fepot limt ne of or a mxture of sodium
chl ori de, %EQE%EHS%E& tol, xggﬁbb%r‘?‘g?ﬂﬂﬁ%‘?o| , and glycerol. (5) Basic

formul ation of butyl phthalide intravenous enul sion In the butyl phthalide
i nt r aver{3lRslestion of @abiliger ¢ he present invention, the ratio of butyl phthalide
oil phase : enulsifier : aqueous phase : stabilizer : osnoregul ation

agent is  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~S0Wt% : 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
Qil phase 100g
Emulsifier 30g

Stabilizer S0g




any ratio (by weight) within the range of 0,01. 50wt % : 0-50m % : 0.01- SOMm %
© 50-98Wm % 0-50wm % : 0--1 OM % In one enbodi nent, the butyl pht halide

i nt r aveRBBRLOORIT si on of the present invention has the follow ng
conposition: Butylphthalide log O phase 100g Enulsifier 508 Stabilizer
508 OP86100857 -6/17- Aqueous phase Added to 1000m DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS Exanple 1: Pr&phrati on of butyl phthal i de intravenous
enul si on Fornula conposition (g) Butylphthalide 10 Soybean lecithin 12

Soybean ojalqudddephaédet amin E 1 Somidédto WOomMat er for injection Added to
1000m The preparation process conprises the steps of. butyl phthali de,

vi tam ' ' \xed to forman oil phase, and
t he oi b§§ﬁ&ﬁéﬁﬁ?@a#%§%g@ﬁ°£®@§h. Soybean | ecithin and
sorbitol were weighed and dispersed in water to forman aqueous phase, and
t he aquB¥amplehaRrepasationf butylphthalide intravesous (BYlEP bat h. The oi| phase was
slowy poured into the aqueous phase, and the m xture was di spersed by

usi ng a hi gbrmalieesmpeeitichsi f yi ng sgchi ne under 10,000 rpmfor 5 min. Then
the m xture was circulated in a high

Butylphthalide 10

Soybean lecithin 12

Soybean oil 100

Vitamin E 1

Sorbitol 25

Water for injection Added to 1000m!

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

whole process.

Exampie 2: Preparation of butylphthalide intravenous emulsion
Formula composition (8)
Butylphthalide 15

Castor oil 100



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

regul at &P86d0¥Te a pH of 8, filtered, subpaclcaged and sterilized at 121C
for 15mn. Nitrogen gas is fed for protection during the whole process.
Exanpl e 2: Preparation of butyl phthalide intravenous enul sion Fornula
conmposition (g) Butylphthalide 15 C#ék7or oil 100 OP86100857 -7/17- Soybean
| ecithin 12 Pol oxaner 188 6 dycerol 25 deic acid 10 Water for injection
Added to 10§RBtanfiB&inaf epar ati on pypcess conprises the steps of,

but yl pht hal i de, soybean lecithin, oleic acid and castor oil were weighed
and m xed t}p form oil phase, and the oil phase was pre-heated in a 60C
wat er bat h. %%?5 188 and gl yterol were wei ghed and di spersed in water
to form an aqueous phase, and the aqueous phase was pre-heated in a 60C
wat er bat h.Gly@rel oi | phase was sl#w y poured into the aqueous phase, and
the m xture was di spersed by wusing a high shear enul sifying machi ne under
10, 000 rpmdeis aigri n. Then the mpture was circulated in a high pressure
honogeni zer for 5 tines, in which the first stage pressure is 100MPa and

t he second gta ressure 1s 10MP° he he enul sion was regulated to have
a pl-1 of ‘g?te'fgﬁ%f‘ HeoHgn subpackag‘gﬁdcgﬁﬁ[i'géo@ﬁi lized at 121C for 15nin.
Nitrogen gas is fed for protection during the whole process. Exanple 3:

Pr epar at i oriThef prparstiopmrbesiss cemprises theestepsofcbutylphtbalide, soybean lecithin, oleic

acid and castor 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 agueous 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 ()
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




Forrmul a conposition (g) Butyl phthalide 20 Soybean lecithin 12 dive oi
100 Choljc acid 1 Mnnitol 20 Water for injection Added to 1000nil The
preparatﬁEWGHx@é%ss conprises the steps of, butylphthalide, cholic acid and
olive oil were weighed and m xed to forman oil phase, and the oil phase
was pre-heated in a 60C OPS6100857 -8/ 17- water bath. Soybean |ecithin and
manni tol were wei ghed and di spersed T¥&ter to forman aqueous phase, and
t he agueous phase was pre-heated in a 60C water bath. The oil phase was

sl oWy Pt Gaihh SeyHche IREHAGAT niphaRi6l, wad AvdigiRd kha dish&rsetbin Witefocfomivieh h
ultrasonic waves for 10 tines (10 seconds for each tinme, power: 400W.
Then t he amiepnsiphasegnd theragudons pbiase wag preihighted pn 260°Gr watprhatly éljrl)w 28 phisgwag

times, i ich the first sta ressure.i s 100MPa and.the second t age

L eeaur o o Bt Tt S AR R i S 18 esaten A Gas s ks B 0
filtered;ps« iy 1 : RN gAsS 1S
fod for 0 SREPRFBARS NELIPHRE fowerhooi: Bién iOitnre el i@ frigh® |

but yl pht peessudehombgenizenton s tianss) inivehich the findi lsaee prepssd i i100MPg hnBthie wkqphd hal | de

25 Cottonseed oil 100 Ovolecithin 12 Pol oxanmer 188 20 dycerol 25
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 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 1000ml1

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 & 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




Sodi um ol eate 10 Water for injection Added to 1000m The preparation
process conprises the steps of butyl phthalide, ovolecithin, sodium oleate
and cot p@ﬁgﬁ}%ﬂ)il were wei ghed and nmixed 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 forman aqueous phase, and the aqueous
phase was pre-heated in a 60C water~B4fh. The oil phase was slowy poured
into the aqueous phase, and the m xture was di spersed by using a high
shear episkdetiby HitghgtBEWhalE ptiee®r 10,000 rpm for 5 min. Then the mixture was
circulated in a high pressure honogenizer for 5 tines, in which the first

st age pge re. 4 O0NR t second stage pressure is 10vWa. Then the
enul si o%xasvr\gé{erg‘e%%?g éo&c{fguﬁvgﬁ%haggegﬁa&nogs,m?I PP%r ed, subpackaged and
sterilized at 121C for, 15mn. Nitrogen gas is fed for OP86100957 -9/17-

pr ot ect i on Fatmylfgompasitighol e procé®s. Exanple 5: Preparation of

butyl pht hal i de i ntravenous enul sion Fornula conposition (g) Butyl phthalide
30 SoybeaButydgtithdtide 12 Soybean3eil 200 Tween 80 6 Vitamin E 8 Xylitol
100 Water for injection Added to 1000m The preparati on process conprises
t he steps Lpht hal i de, Twsen 80, vitam n E and soybean oil were

wei ghed anggﬁe?(ng\é'tt%nf orman oi }nghase, and the oil phase was pre-heated in
a 60C wat er, bat h,, Soybean | ecithin and xylitol were wei ghed and di spersed
in water t&oyRsaRpil 200

Tween 80 6

Vitamin E 8

Xylitol 100

Water for injection Addecl to 1000ml

The preparation process comprises the steps of: butylphthalide, Tween 80, vitamin E and
soybean oil were weighed and mixed to form an ¢i! 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 aud the
second stage pressure is 10MPa. Then the emulsion was regulated to have a pH of §, 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 (g
Butylphthalide 40

Caprylocaproyl triglyceride 200




an 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 di s FQE%!PSB@ using a high shear emul sifying machi ne under 10,000 rpm
for 5 mn. Then the m xture was circulated in a high pressure honogeni zer
for $tines, in which the first stage pressure is 100Wa and the second
stage pressure is |OwWa. Then the emfYon was regul ated to have a pH of 8,
filtered, subpackaged and sterilized at 121C for 15mn. Nitrogen gas is
fed for pr@ogdahstithiari ng the whele process. Exanple 6: Preparation of
but yl pht hal i de i ntravenous emul sion Fornula conposition (g) Butyl phthalide
40 Capryl %@@5@&] 1&tgri gl yceri de 230 OP86100857 - 10/ 17- Soybean lecithin 12
Pol oxaner ycerol 25 d'eic acid 10 Water for injection Added to
1000m The preparation process conprises the steps of. butyl phthali de,
soybean | e ly®rel, oleic acid an@seapr yl ocaproyl triglyceride were wei ghed
and m xed to forman oil phase, and the oil phase was pre-heated in a 60C
wat er bat h.QOl&okeidaner 188 and gl yieerol were wei ghed and dispersed in water
to form an_aqueous phase, and the aqueous phase was pre-heated in a _60C
wat er bathwﬂ%ﬁ‘fgﬁnlegﬁ ase was sl WM g¥g RO o%gﬂl nto the aqueous phase, and the
m xt ure was iI'Sp ed by using a hirgh shear enul sifying machi ne under
10,000 rpmfor 5 mn. Then the mxture was circulated in a hjigh pressure
honpgeni zerThe grepsratipppsocesscamrises the steps okt busylplyhalids, soybearelepithin, @gifPa and

the secondasd S8 IBLE N iy ctride DGR woldheh shd' Fineltd Rrfdha W prb I HhhE i

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 phasc 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 2 high shear emuisifying 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 100MPz 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 1000m!

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



to have a pH of 8, filtered, subpackaged and sterilized at 121C for 15m n.
Nitrogen gas is fed for protection during the whole process. Exanple 7:

Pr epar dPPEH08857but yI pht hal i de i ntravenous enmul sion Fornul a conposition (g)
Butyl phthal i de 50 Soybean lecithin 15 Sesane oil 100 Vitamn E 8

G ycerol 22.5 Water for injection Added to 1000m The preparation process
conprises the steps of butyl phthal rd&l7vitanmin E and sesane oil were

wei ghed and mixed to forman oil phase, and the oil phase was pre-heated in
a 60C QPREAPAR Soybdak! 1adichinVaheE blyB@blwereO¥agIRA dndCdidpaistd aehagt Y& &l anver e

wei ghed and dispérsed in water 'to forman aqueous phase, and the aqueous
phase wamseqsehiseatnddhé muectBasawasprihedted iR 00C watan batd. Tresoil pHasswvgs pour ed

i nto the agueous ,phase, and the m xture, was di spersed, by .usi a _hi gh shear
enul si fYPHY RPHEHi R thi leou P RS qnﬁrﬂwf Bixuige ﬁ’fﬁﬁ,d?sl’ﬁ'@ﬁéj PRUSIAG #iligtos

circul aé Sﬁ R iﬁ”p. | 7 f nﬁxﬁ:} s el first
st age presg's1 f |s&%0lwggle g%géc{aﬁgpfssgggrﬁ%" ?é?naéglé presﬁ%e#@a VPa. en the

enul si Ogtesti® Hof@erided fort Diidias/ én Whihltiedf firdt stigel grevserd is 100MMAEH Al sbeamt]
sterilized at 121C for 15min. Nitrogen gas is fed for protection during the

whol e pitagsepressulxisniSiMP: Then dharcamisian wes ibeawldteshtchavede phhof &y &lteied,
el s1 o ofoRhgB s SUTRSRI& 180+ B 5L NBIAR' 'S B0 rorSRBERR g 1

whole process.

Example 8: Preparation of butylphthalide intravenous emulsion

Formula composition ()
Butylphrhalide 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 oft butylphthalide, ovolecithin, sodium
oleate and soybean oil were weighed and mixed to form an oif 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 2 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



Ovol ecithin 12 Pol oxamer 188 20 dycerol 25 Sodiumoleate 10 Water for
injection Added to 1000m The preparation process conprises the steps of
but yl ph@?él@%@,”ovol ecithin, sodium oleate and soybean oil were wei ghed
and m xed to forman oil phase, and the oil phase was pre-heated in a 60C
wat er bath. Pol oxanmer 188 and gl ycerol were wei ghed and di spersed in water
to forman aqueous phase, and the a'd'&%!b’h‘é phase was pmheated in a 60C

wat er bath. The oil phase was slowy poured into the aqueous phase, and
the m Xiprgtection dutths ermaRtk gi¥cess/si ng a hi gh shear enul sifying machi ne under
10,000 rpmfor 5 mn. Then the m xture was circulated in a high pressure

honogeni . ] ' | A ' e pressure is 100MPa and

t he SeC(%gﬁg{e(%g%ﬁtaggﬁ?%ﬂ@g&@%gaﬁ%ﬁé#@tﬁgﬁfgﬁ%% sion was regul ated to have
a pHof 8, filtered, ,subpackaged and sterilized at 121C for 15m n.

Ni t rogen gd¥rmylarcemppationopg6100858) - 12/ 17- protection during the whol e
process. Exanple 9: Preparation of butyl phthalide intravenous emnul sion

For mul a corfaglphthalide( g) But yl pht haloi de 100 Ovol ecithin 20 Pol oxanmer 188
20 dycerol 25 Sodiumoleate 30 Water for injection Added to 1000nil The
prgpar ati ompiQeRss conprises thegteps of. butyl phthalide, ovolecithin and
sodi um

Poloxamer 188 20
Glycerol 25
Scdium 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 aqﬁec:us phase, and the mixture was dispersed by using 2 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 (2
Butylphthalide 0.1
Soybean oil 100

Ovolecithin 19




ol eate were wei ghed and m xed to forman oil phase, and the oil phase was
pre-heab&ﬁ@%ﬁ éﬂ'GOC wat er bat h. Pol oxaner 188 and gl ycerol were wei ghed
and dis go water to forman 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 fying machi ne under 10, 000 rpﬁﬂ? f~5 min. Then the m xture was
circulated in a high pressure honogenizer for 5 times, in which the first
st age pressPslexanger 18800MPa and t he2zsecond stage pressure is 10MPa. Then the
enmul sion was regul ated to have a pH of 8, filtered, subpackaged and
sterilized é@m&éic for 15min. N tspgen gas is fed for protection during the
whol e process. anpl e 10: Preparation of butyl phthalide intravenous

emul si o Tt T : '

Ovol eci t hi nWasr fop@Beaings57 - 13/ 17- AfdaddrdARdml188 25 G ycerol 25 Water for

i njection Added to 1000m The preparation process conprises the steps of.
but yl pht hal Tigepregur@lonGirbétis$ cortiseOtha 8RPs of ibhtylybitiealide;i aybieditidnm dndrsoybeknt 0 f or m
an oil phase, and the oil phase was pre-heated in a 60C water bath.

Pol oxameil wes weighed layd mixsid toudorm anedibphage, and thei whphieseway predistted in6¢°6r m an
aqueous phase, t he eoys, phase was e- heated in a 60C er bath.
The oi | ﬁrs@fﬁ%’?&mquﬁaﬁﬁé@e ﬁgw(gret H’&&Qﬁﬂj_&%ﬁg’%ﬂﬁ_ e WG ﬁ%’%% ure
was  di spgiaed phiseUtid il @%@b&f]}hﬁ&ws Cpr@ﬂ%lt? i1 1608C KR bR, RIS phb & RA0 rpm
for 5 mn. Th«gn the mxture was circulated in a high pressure honogenizer
for 5 tistasy potredhntohthé bguebis pliase; taad) ehepmixsiae wensidispR6dvBia usingl a thigh shezrond
| 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 11: Preparation of butylphthalide intravenous emulsion

Formula composition ({3
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, sedium
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



stage pressure is 10MPa. Then the enul sion was regul ated to have a pH of 8,
filtered ? kaged and sterilized at 121C for 15mn. Nitrogen gas is
fed for 8?%%& g?%n during the whole process. Exanple 11: Preparation of
but yl pht hal i de i ntravenous emul sion Fornula conposition (g) Butyl phthalide
5 Soybeanoil 100 Ovolecithin 12 Pol Q?grrer 188 20 Sodiumoleate 3 Water
for injection Added to 1000m The prelﬁ ation process conprises the steps
of butyl phthalide, ovolecithin, sodium oleate and soybean oil were wei ghed
and m xewad slowly pounsd intd thehmsenus Phase] rd thel mighms evasvaispersedebnasihgd High a 60C
wat er bath. Pol gxanmer 188 was wei ghed and dispersed in water to form an

aqueous feelenulsifyang meching noders1y meE 5 siie.- Theathamixurg Wi cirqidated ingat h.

The oi l se OP86100857 -14/17- was_ sl ured into t €0 hase,
and ¢ he e Bt Aam0edher 81 Wpen 3w by B eREaimhit PP e
under 10:c06HY $t4¥ pr@bure idT10MPal ThBs IHRQNIASSHEs MBSatel f-hivalagll b8, Eltehligh
pressure honogenizer for 5 tinmes, in which the first stage pressure 1Is
100MPa asubipackagedsed stedlisddamy d 2pTC fyUiSmin. NitrGdRagas Tihfed forproeotidnsduwing s

regul ated to have a pH of 8, filtered, subpackaged and sterilized at 121C
for 15m WORPIEESen gas is fed for protection during the whole process,
OP86100857 -15/17- CLAI M5




1. A butyl phthalide intravenous enul sion conprising butyl phthalide or

deri vati\i,gﬁ OO%E,(;reof as an active ingredient in an amount of 0.01-50wt % and
an excia } I"n"an anount of 50--99.99wt % based on the total weight of
the emul sion. 2. The butyl phthalide intravenous emul sion according to claim
1, wherein the butylphthalide or d_eﬁ'jl\(ﬂtives thereof is a racene of

butyl pht hal i de or derivatives thereot7 'or |-butyl phthalide or derivatives

t hereof. 3. The butyl phthalide intravenous enul sion according to claiml or
2, wher @LAIM® excipient conprises an oil phase in an anount of 0-50wt %
an aqueous phase in an anount of 50-98wt % an enulsifier in an anount of
0,01-50mt % a stabilizer in an anount of 0-50wt% and an osnoregul ation

e 20 Bl Bhai! RioshE R SR ap o Bt 0 o
the oi | 4RRAEes ar ARG iHe&didht nﬁmunvsﬂ@bmdm%d%tei&bi%ieﬁtgnaham_am&%tfty aci d
ester groups, or a vegetable oil or fatty acid ester being subjected to

St r uct uPe-F9RIWitYoc based an thedothlweightyof the envilsigfl. yceride with a chain | ength of
C6-C, 2 fatty acid, or a mxture thereof 5. The butyl phthalide intravenous

emul si on agCcoryl Meitylghtkdlidl MnfravehB&S Lndididie dekdrdiRPaRe cldif NSvitfei® ! the
m xture of soybean oil, castor oil, tea-seed oil, peanut oil, cottonseed
oi |, sebutylphthelide or dpivativds thaeiffié ewarempi df bugtiphthelide lor dexreatives theiebf, opal m
oil, cagao o}fl,, Arlacel 80, Arlacel 86, Capmul MCM Captex 200 (oil),
Capt ex gw@b%#e%%pyg}vegﬁlgre il), Myvacet (oil), Myverol 18-92,

gl yceride ol eate, glyceride |inoleate, macrogol glyceryl |aurate, ethyl
ol eat e, et By|Thel butgplpbtiblide mtrdvenaps yinolsmor awgbrding wl glaier il dar, 2, Gherdinethe
but yl pht hal,i de i ntravenqQus enul sion acg¢ording to claim 3, wherein the
emul si f PEAPIERE GPMPEERS aﬁﬁgl’ 4% Amameuat Bf‘é"‘ B AMERUSRIIATeR A8 ATGU 9

ani oni Cs@ sk ARt AN Fisifer ih 12508 MALAEN RS aﬁ%ﬂhﬂf‘ﬁggy aer di ng

to claim®6, erern Ee emul sittrer 1s one mXture o

-1 eci t hi sndin eERfbepsieticoyRanh Aeehmbim, of DAADEESHL! hised OFP8Rel (9 Sveight 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 Cs~C), 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 ¢il, 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




-16/17- or nodified ovol ecithin, Ophase 31, Pol oxaner 108, Pol oxaner 188,
Pol oxarm(gb[ﬁ%ga 57po| yoxyet hyl ene (hydrogenated) castor oil, water soluble VE
(TPGS), W5 Ths- 15, PEG 400 nonostearate, PEG 1750 nonost ear at e,

Tween- 80, Tween-20, and Span-20. 8. The butyl phthalide intravenous emul sion
according to claim3, wherein the st; ?'*_izer is one of or a mxture of
oleic acid, sodiumoleate, sodium caﬁ@ ate, cholesterol, cholic acid,
deoxycholic acid and sodiumsalt thereof; vitamn A vitamn C and vitamn
E. 9. The fodified ivbRrtitids, OphisavBhoBslosmersies) Puleantt ri@s) dPotixamen 307wher ei n
the osnoregul ation agent is_one of or a mxture of sodiumchloride

gl ucose PoleKpsthene Myrragsated)aasinrt o, waien wiple Bl (TRES), THuGLES-pht hal i de
Ve A STHE AP SREII G A BoEl LT Tucch¥od Bk A MAYhoRCT DY
8. The butylphthalide intravenous emulsion according to claim 3, wherein the stabilizer
is 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.

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

mannitol, and glycerol.

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

by intravenous injection or infusion,




