1 BUTYLPHTHALI DE | NTRAVENOUS EMULSI ON AND APPLI CATI ON THEREOF FI ELD OF

| NVENTI ON The present invention relates to a butyl phthalide
preparation, and specifically to a butyl phthalide intravenous emnul sion and
appl i cation thereof. BACKGROUND OF THE!lI NVENTI ON
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directly enters*into emc circulation, thus resulting in quick action;
t he sol ubinhitfictofe dfimediqaimiehtalfordtecatmgert wpearetudl isehgpid.t i ng in a reduced
dosage; and/or the targeting of butylphthalide to brain tissue is inproved,

thus reducing i (Eﬁn’én%i b(iltﬁf)}ﬂﬁélﬁlfc:fp%ﬁa?ations available in market are only soft capsules.
Since butylphthalide is of an oily liguid 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 accompanied 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.




The enul sion of the present invention has a particle size of between 10 and
2000 run, and may be adm nistered via intravenous injection or infusion in
order to achieve quick action and brain targeting effect. The

but yl pht hal i de i ntravenous enul sion of,the present invention conprises
but yl pht hal i de or derivatives thereof %15 an active ingredient in an anount
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Arlacel 86 (HLB=2.8)d yceride ol eate: propylene glycol (90:10) 4 Capnul
MCM (HLB=5. 5-6.0) Coconut oil C8/ Cl10 nonogl yceri de or diglyceride Captex
200 (oil)Coconut oil CB8/Cl0 propylene glycol diester Captex 355
(oil)Coconut oil C8/Cl10 triglyceride Mglyol 812 (oil)Coconut oil C8/Cl0
triglyceride Myvacet (oil)Purified and_acetyl ated nonogl yceri de Myverol
18-92 (HLB-3-7)Purified sunflower oil F&)nogl yceri de (containing 90% of

gl yceride linoleate) Peceol (HLB=3)d yceride ol eate Mi sine
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present invention comprises the steps of, such as preparing 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




(2) Selection of enulsifier The enmul sifier as used in the present
invention may be one of or a m xture of nonionic surfactants and anionic
~surfactants.. The preferred emulsifier may be but not limted to one of or
a m xture of soybean lecithin or nodified soybean | ecthin (natural or

synt hesi zed), ovol ecithin or nodified3ovol ecithin (natural or synthesized),
Ophase 31, Pol oxaner 108, Pol oxanmer 188, Pol oxanmer 407, pol yoxyethyl ene

(hydrogenat.ed) castor. .0il,. water solu : HS- G 400
nonost ea?%leéc? OHE% f%ﬁngr&nt&ci'séaageaﬁ‘% V\Sgue%/%ﬂ?%} Eﬁ% h?ﬁlgé\e&l %p%%!e Ic:i It is
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Pol oxamer 188 (BLB=29) Pol yoxyet hyl ene pol yoxypropyl ene et her F-68

Pol oxanmepE4ATLEBLBESCRE TN YOIKVEEANVENTI@N yoxypr opyl ene et her F-127 Tween
80 (HLB=15) Pol yoxyet hyl ene sorbitan nonol eate Tween 20

(HLB=16. y. e sorbitan nonol aurate Span 20 (HLB=8. 6) Sor bi t an
nnnolaurlﬁgg%?é§§%g¥k§%n of stabilizer Sui tabl e stabilizer as used in

the present invention may be but not limted to one of or a m xture of
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of drug should be dissolved in a relatively small amount of oil phase, no drug precipitate
occurs or no layer separation occurs under cryogenic storage condition, and in the meantime a
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 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 Ce~Cy; fatty acid, such as but not limited to Arlacel 80, Arlacel 86,
Capmul MCM, Captex 200 (oil), Captex 355 (oil), Migtyol 812 (oil), Myvacet (oil), Myverol
18-92, glyceride oleate, glyceride linoleate, macrogol glyceryl laurate, ethyl oleate, ethyl
linoleate, caprylocaproy! 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)




(4) Selection of osnoregul ati on agent Sui t abl e osnoregul ati on agent as
.used in the present invention nay be but not limted to one of or a mxture
of sodium chl oride, glucose, sorbitol, xylitol, mannitol, and gl ycerol.
(5)Basic formul ati on of butyl phthalide intravenous emul sion In the

but yl pht hal i de i ntravenous enul si on of4 the present invention, the ratio of
butyl phthalide : oil phase : emulsifier : aqueous phase : stabilizer
osnor egul atgd QRN any.. el f
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enbodi nent,_the butylphthallde I.ntravenous enul sion of the present

i nvent i on H2€ERE(HDI owi ng confp®rani ‘thglﬁdpﬂ‘mﬂ{el‘iﬁgly&‘éll‘wt% | phasel00g
Ermul sifier50g Stabilizer50g 6 Agueous phaseAdded to 1000nil DESCRI PTI ON OF

I n one

THE PREFERREPeEBBORIYENTS Coconut oil C8/C10 triglyceride
Miglyol 812 (oil) Coconut oif C8/C10 triglyceride
Myvacet (oil) Purified and acetylated monoglyceride

Myverol 18-92 (HLB-3~7)  Purified sunflower oil monoglyceride
{containing 90% of glyceride linoleate)
Peceol (HLB=3) Glyceride oleate
Maisine (HL.B=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 (HLLB=4/7/9) Soybean lecithin

Cremophor EL (HLB=13.5)  Polyoxyethylene castor oil




Exanpl e 1: Preparation of butyl phthalide intravenous enul sion Fornmul a
.conposition(g) Butyl phthalidelO0 Soybean | ecithinl2 Soybean oil 100 Vitam n
El Sorbitol 25 Water for injectionAdded to 1000mL The preparation
process conprises the steps of: butylphthalide, vitam n E and soybean oi
wer e wei ghed and mixed to forman oil 3phase, and the oil phase was
pre-heated in a 60C water bath. Soybean |ecithin and sorbitol were wei ghed

and disper@%gmbﬂeMﬁRq}ﬂﬁpgbg?n1pgﬂﬁg@$‘Hg%§§2§§ggﬁ§ﬁmgQﬁmggggous phase was

pre-heated in a 60C water bath e ol oWy poured into the
aqueous phase, and the mixture was di spersed by using a high shear

emul si fyi n§ORERRFHESRIE™9D, oolelyprehslenspolyoxypmanyiene sberd %Bur e was
circulated in a high pressure honogenizer for 5 tinmes, in which the first

st age pres®@yloramer 400QMPB=aNE) t MvlgRgehglesd pEPoRHRDTIENE ethsr FPBPa. Then the
enmul sion was regul ated to have a pH of 8, filtered, subpackaged and

sterilized for. 15mn. Nytrogen gas is fed for protection during the
whol e procggéé}%iéﬁﬂ?éj : Prepg%g(ﬁgﬁﬂgm%ﬁ?@?ﬁﬁ?ﬁﬁ@?ﬁg i ntravenous
enul si on Fornul a conposition (g) Butyl phthalide

Tween 20 (HLB=16.7) Polyoxyethylene sorbitan monolaurate

Span 20 (HLB=8.6) Sorbitan monolaurate
(3) Selection of stabilizer

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% : S0~98wt% :

0~50wt% : O~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




15" Castor oil 100 7 Soybean |ecithinl2 Pol oxamer 1886 G ycerol25 Oeic

-aci d10 Water for injectionAdded to 1000nl The preparation process
conprises the steps of: butyl phthalide, soybean lecithin, oleic acid and
castor oil were weighed and m xed to forman oil phase, and the oil phase
was pre-heated in a 60C water bath. P& oxaner 188 and gl ycerol were wei ghed
and di spersed in water to form an aqueous phase, and the aqueous phase was
pre- heat ed AgfedisORSsenat er bat h. Theyfiiho phvasg was slowly poured into the
aqueous phase, and the m xture was di spersed by using a high shear
emul si fying nmachine under 10,000 rpmfor 5 mn. Then the m xture was

ci rcul at P@%QBQTEQBIWB@E@F FMBODINENXTS | nes, in which the first
stage pressure is | OOWa and the second stage pressure is | OMPa. Then the
enmul si onExasple & gPdepiraibrl of boaNehiielidtlirafavénout embgiogd, subpackaged and
sterilized at 121C for 15min. Nitrogen gas is fed for protection during the
whol e process, Egg&m (?sit?b: Pr epar at@on of butyl pht halide intravenous

enul si on For Mula: composi ti on(Q)

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

Castor o1l 100




But yl pht hal i de20 Soybean |l ecithinl2 Aive oil 100 Cholic acidl Mannitol 20
Water for injectionAdded to 1000m. 8 water bath. Soybean lecithin and
manni tol were wei ghed and di spersed in water to form an aqueous phase, and
t he agueous phase was pre-heated in a 60C water bath. The oil phase was
slowy poured into the aqueous phase, 7and the nixture was treated with

ul trasonic waves for 10 tinmes (10 seconds for each tinme, power: 400W. Then
the m xture [ ated in a high pressure honogenizer for 5 times, in
whi ch t he fﬁﬁﬁ%mggﬁgghpressure is]%OONPa and the second stage pressure is
| OWPa. Then _the emul sion was regul ated to have a pH of 8, filtered,
subpackaged Pal¥ametd® j zed at 121E& for 15min. Nitrogen gas is fed for
protection during the whol e process. Exanple 4. Preparation of

but yl pht hal iHgcekdit r avenous enmul si @3 Fornul a conposition(g) Butyl p hthal
de25 Cottonseed oil 100

Oleic acid 10

Water for injection Added fo 1000ml

The preparation process comprises the steps of: butylphthalide, 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 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




Ovol eci t hin12 Pol oxaner 18820 d ycerol 25 Sodi um ol eat el0 Water for
-injectionAdded to 1000nil The preparation process conprises the steps of:
but yl pht hal i de, ovol ecithin, sodium ol eate and cottonseed oil were wei ghed
and m xed to forman oil phase, and the oil phase was pre-heated in a 60C
wat er bat h. Pol oxanmer 188 and gl yceroF‘ were wei ghed and di spersed in water
to form an aqueous phase, and the aqueous phase was pre-heated in a 60C

vat er bafhrer PAG. SbybeNREELINAR] HaBMkol VRQY RREhEN BRI HRBerdGUROM SRR fm 2aNd t he
m xture was di spersed by using a high shear emnul sifying machi ne under

10, 000 r gymeduny phaseyam thd hgueotdypghane whaipre-hesisd o a GATICavack hamh. Shbiod iphpeewmsur e
honogeni zer for 5 tinmes, in which the first stage pressure is | OOWa and

t he secoewitpigeedpnesibe peueors plavpand fivemixiure vamifesied wiasirzseng vavesfaro have
a pH of filtered, subpackaged and iz at 121C for .15mi n., N trogen
Gab i ¢ e (10i5EesingS 1o B g e dONRR1 Lo s Bbate ign sreut&ed b ight + on

But y! pht o cERas Tt BiRe T WiS df FRL R Pp RIS 16 PA R 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 4: Preparation of butylphthalide intravenous emulsion

Formula composition ()
Butylphthalide 25

Cottonseed oil 100

Ovolecithin 12

Poloxamer 188 20

Glycerol 25

Sodium oleate 16

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




Tween 806 Vitamn E8 Xylitol 100 Water for injectionAdded to 1000ni The
.preparation process conprises the steps of. butyl phthalide, Tween 80,
vitam n E and soybean oil were weighed and nmixed to forman oil phase, and
the oil phase was pre-heated in a 60C water bath. Soybean |ecithin and
xylitol were weighed and dispersed in %hater to form an aqueous phase, and

t he aqueous phase was pre-heated in a 60C water bath. The oil phase was

sl oWy pousiediondufing R WHIkERYSsPhase, and the m xture was di spersed by
using a high shear enul sifying machi ne under 10,000 rpmfor 5 min. Then the

m xture s cjrculated in_a hi pressure honogeni zer for 5 tines, in which
t he firsﬁggFﬁgé:gFﬁ@?ﬂP%Of@ﬂ%€%£¢&kﬁWﬁ“Fﬂ@m ' st age pressure is | OvPa.
Then the enul sion was regul ated to have a pH of 8, filtered, subpackaged
and sterili Zédmala cdRipesifiar 15mi n. {d)trogen gas is fed for protection during
t he whol e process. Exanple 6: Preparation of butyl phthalide intravenous

enul si on Foqﬂgggmﬁgﬁﬁpsition (g9) By ylphthalide 40 Capryl ocaproyl
triglyceride

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 ﬁsing 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 (g)
Butylphthalide 40

Caprylocaproyl triglyceride 200




10" Soybean | ecithinl2 Pol oxamer 18820 d ycerol 25 A eic acidl0 Water for
-injectionAdded to 1000nl The preparation process conprises the steps of
but yl pht hal i de, soybean lecithin, oleic acid and capryl ocapr oyl
triglyceride were weighed and mxed to forman oil phase, and the oil phase
was pre-heated in a 60C water bath. P! oxamer 188 and gl ycerol were wei ghed
and di spersed in water to form an aqueous phase, and the aqueous phase was
pre-heat ed isaygeaQeitat er 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 nPchine %nder 10,000 rpm for 5 mm Then the m xture was
circul ated FRo%eRFGH%r essure homdyeni zer for 5 times, in which the first
stage pressure is | OOWa and the second stage pressure is | OMPa. Then the
emul si on wa$ilyemll ated to have a pbl of 8, filtered, subpackaged and
sterilized at 121C for 15min. Nitrogen gas is fed for protection during the
whol e procesgseic Exgnmpl e 7: Preparatjpon of butyl phthalide intravenous
enul si on Fornufa conposition(g) Butyl phthalide50 Soybean | ecithinl5 Sesane
oi | 100 VirtamnmE8

Water for injection Added to 1000m!

The preparation process comprises the steps of: butylphthalide, soybean lecithin, oleic
acid and caprylocaproyl triglyceride 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 7: Preparation of butylphthalide intravenous emulsion

Formula composition (8)
Butylphthalide 50

Soybean lecithin 15

Sesame oil 100

Vitamin E 8

Glycerol 22.5

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




Gvycerol 22.5 Water for injectionAdded to 1000nl 11 water bath. Soybean
-lecithin and gl ycerol were wei ghed 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 spersed by using a high shear emul st¥ying machi ne under 10,000 rpmfor 5
mm Then the m xture was circulated in a high pressure honbgeni zer for 5
times, ig.0hboh Sh@eld le2fihiB A8 LR W@weﬁghh@%’aisﬁaﬁleé RewSeC QN A0e
pressure Is | OWa.” Then the emil’sion was regul ated to have a pH of 8,
filteredsquetibiakagetihangustiephdst aasp@thed2d G 4 60°CleatenbatNiThe @f@hagasasi s f ed
for protection during the whol e process. Exanple 8: Preparation of

but yI pht siewlydgouirest intos the aigsecamphase ondRbe mikare wap disparsednpgysiBua ygbrshbhal | de20

Soybean 0i1.1Q0 Ovol ecithinl2 Pol oxamer 18820 cerol 25 Sodi.um ol e 10
y emulsi?ying machine under 10,008 rpm ?or 5 m}n. 81%1en (t?leymixture was cgculated ?n a ﬁ}g%

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 8: Preparation of butylphthalide intravenous emuision

Formula composition (g
Butylphthalide 20

Soybean oil 100

Ovolecithin : 12

Poloxamer 188 20

Glycerol 25

rSodium oleate 10

Water for injection Added to 1000m!

The preparation process comprises the steps oft 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




Water for injectionAdded to 1000m The preparation process conprises the
. steps of butyl phthalide, ovol ecithin, sodiumol eate and soybean oil were
wei ghed and m xed to forman oil phase, and the oil phase was pre-heated in
a 60C water bath. Pol oxamer 188 and gl ycerol 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 bath. The oil phase was slowy poured into the aqueous phase, and
the m xtyre WasqdipREE 98de Biockdi N a hi gh shear enul sifying machine under
10,000 rpmfor 5 mm Then the mxture was circulated in a high pressure
honogeni zer for 5 tines, in ich the first stage pressure is | OOWa and

t he secoﬁﬁ“@@%&émﬁW%§§ﬂﬂébW§nﬂéﬁgQ?“Wﬂ&ﬁmPﬁ@n@ﬁgPsion was regul ated to have
a pH of 8, filtered, subpackaged and sterilized at 121C for 15m n. Nitrogen
gas is fed Fermuldeompositeat i on durigg the whol e process. Exanple 9:
Preparati on of butyl phthalide intravenous enul sion Fornul a conposition(g)
But yl pht hal i.d | eci t hi n20 Pqhgxamnmer 18820 d ycerol 25 Sodi um ol eat e30
Water for i%fﬁ%@%@%ﬁgded to 1000n§b8

Ovolecithin 20
Poloxamer 183 _ 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 100

Ovolecithin 19




The preparation process conprises the steps of. butyl phthalide, ovolecithin
and sodi um ol eate were wei ghed and m xed to forman oil phase, and the oi
phase was pre-heated in a 60C water bath. Pol oxamer 188 and gl ycerol were
wei ghed and di spersed in water to form an aqueous phase, and the aqueous
phase was pre-heated in a 60C water bkth. The oil phase was slowy poured

I nto the aqueous phase, and the m xture was di spersed by using a high shear
emul si fyi ngpgRghihae ggnder 10,000 rpgm for 5 min. Then the m xture was
circulated in a high pressure honogenizer for 5 tinmes, in which the first
stage pressure is 1 OOMPa and the second stage pressure is 10MPa. Then the
emul si on ma§HF@§ﬂlated to have a ﬁ% of 8, filtered, subpackaged and
sterilized at 121C for 15mn—Ni-trogen-gas—s fed for protectieon—during the
whol e pr ocesgateriyAmRBonl0:  Pr epar dddedtfoobut yl pht hal i de intravenous
enul si on Fornula conposition (g) Butylphthalide 0.1 Soybean oil 100

Qvoleci thin T}ig pre]pgra'lt:i)grll 812%%&% rcor%l%rslsze? the steps of: butylphthalide, ovolecithin 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 ﬁfst 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 (2)
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




G ycerol 25 Water for injectionAdded to 1000mil The preparation process
conprises the steps of: butyl phthalide, ovolecithin and soybean oil were
wei ghed and m xed to forman oil phase, and the oil phase was pre-heated in
a 60C water bath. Pol oxamer 188 and gl ycerol were wei ghed and di spersed in
water to form an aqueous phase, and tHé& aqueous phase was pre-heated in a
60C wat er bath. The oil phase was slowy poured into the aqueous phase, and
t he m Xty j I ' hj VA i -under
0, 000 T pe e R T 1P QB Ak
honogeni ak¢ar emnlsHyingmechine mnidti 10000 Ipmffbr 5 mistE@e tey @ESE &vak SirbDbPa and
the second stage pressure is | OWa. Then the enul sion was regul ated to have
a pH of ®ighfpressuredbmagghipercionddneanih whighithg fiest stage pR4Cre 5r1008Marand Mhe r ogen

as is fed for protectio ri t he whol e process. Exanple_11: Preparation
07 bt y! SteharBE Siertte sd bt Dien €F shuRish bt doedsib s Ve EE of &, fircted
But yl pht i Y Ol o I 1 hir ol r. 18820. Sodi um ol eat e3
WAt )e/r IOf orgﬁqﬂr%j e%? (?g%(g%%reﬂg% ? 3%?%105#% %[Hflhem%‘f%gﬁagf ?%&lf%rrpé%tg%%onc Bi'%s the

steps of whblétptbgdd hal i de, ovol ecithin, sodium ol eate and soybean oil were
wei ghed and m xed to forman oil phase, and the oil phase was pre-heated in
a 60C water bath. Pol oxaner 188 was wei ghed and dispersed in water to form

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




14 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 m xture was circulated in a high pregsure honogenizer for 5 tinmes, in
which the first stage pressure is | OOVWa and the second stage pressure is
| OWPa. Thencihgpnpgrul sion was regul ated to have a pH of 8, filtered,
subpackaged and Sterilized at 121C for 15min. Nitrogen gas is fed for
protection during the whole process. 15 CLAIMS 1. A butyl phthalide

intravenous enul sj on CORkihMbadd YiRbh i j Y, reef as an
active ingredient in an arm}aht %@%.@-%Oo arllgg%g:%é{ @%ﬁeﬁ‘?y&ﬁ&gﬁg%r%unt
of 50- 99. 9NetrBativradhetenliast dneactive ahgrediemHn anfantduet ehHUDHiSOWYovdne rani ex ciplivnt

exci pi ent conprises.a i in an anmount of. 0. 1-40wt % .an ueou
phase in aﬁng%oﬂﬂ?u%for@&%%%@?‘?’aws ‘ﬂﬂ? gi‘ef féézh W‘?ﬂglgnojfa%tfm&%‘?“’o‘?’ 913035% a
stabilizer dxgipint daBpHEesOdn 61 Pakdln am dmdintoSMDI QWAL afhqaeRRtpHale #an
amount of 0-10wt % based on the total weight of the excipient. 2.
The butyl prAmant & 3G:9¢veVe sy smutsiie ignm awerel eig 004-30mdYan a1 stabifigereimar he
but yl pht haly hyoat | ' S BhSuRforPH ol [ r
derivati vesdn?ﬁlg? ggggbg%’l%“\gﬁf‘ﬁsgﬁ{‘ﬁ%}i%@ a%ﬂt?g” vatg'in\g}é)sf %%th’h%gﬁ% e 3.
The but yl priotahweight ohthe axaipionts enul si on according to claim 1, wherein the
oi | phase conprises a natural vegetable oil with long chain fatty acid
ester groups, or veg i : cl | | ec to
structure nodifi ngt i 0n?ﬁ‘gﬁbﬁgﬁ%bg%ﬁ'@%&%@g‘%@égﬁl géco\?\n&t" Hq%ﬁtéﬂ%ﬁhhﬁ‘g%’% h of
C6- C12 f at tthe botydhhtialida aridetivativesithereof is a racemate of bilplphthatigd phtlbdvdtides

i nt ravenous, enus Si rF'n 0. cl.aim 3, mherein the oil phase is one of
or a mxt ur%léerg?’%%uetgﬁg%? “,HB aés S’Pél‘b‘?sm,wr?oefa-seed oil, peanut oil,
cottonseed oil, sesane oil, rape oil, safflower oil, olive oil, coconut

oil, palmoil, c&cao oiThe baAtyigitkdlid8OntrAchasedmBaon aeqidihg MCMainCd pivixre3D0
(oil), Captex .35 éoi |),. Mglyol. 812 (0il) ,.Hg%vac t. (0il), verol 18-92,
O ycer i de. daall Bhess combtische e areb i gbhne gy Gt dic i ours ora
ol eate, et Rypethbivoll@ataty &idlegaiberhoampcanto birh@hitGRsdifeations and hydrblysithe
butyl phthalide in rayenogs, ?rml sion according to claim1, wherein

* or glyceride with a chain length of Ce-Cy5 fatty acid, or a mixture thereof.

4. The butylphthalide intravenous emulsion according to claim 3, 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.

5. The butylphthalide intravenous emulsion according to claim 1, wherein
the emulsifter comprises one of or a mixture of nonionic surfactants and anionic

surfactants.

6. . The butylphthalide intravenous emulsion according to claim 5, wherein
the emulsifier is one of or a mixture of soybean lecithin or modified soybean lecthin,
ovolecithin or modified ovolecithin, 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.




the enmul sifier conprises one of or.a mxture of nonionic surfactants and
ani oni ¢ surfactants. 6. The butyl phthalide intravenous enul sion
according to claim5, wherein the enulsifier is one of or a m xture of
soybean |l ecithin or nodified soybean | ecthin, ovolecithin or nodified

ovol ecithin, Ophase 31, Pol oxaner 108, Pol oxaner 188, Pol oxaner 407,

pol yoxyet hyl ene (hydrogenated) castor oill6 water soluble YE (TPGS), Sol utol
HS- 15, PEG 400 nonostearate PEG 1750 nonost ear at e, Tween 80, Tmeen 20, and

Span-20. 16 ht hal i de i ntravenous enul sion rdi ng
D o 1 hereih t e T DypIPEBR e dntetygnepts SomoReSERaE i Catte o vRE
sodi um ol eattﬁe s%@iiémléz%ﬁé Wfaérea nﬁf@ﬁ’ﬁ-@%? Qe 1acﬁh%dzﬁma§leﬁ'te %MCMHIQteaU d
and sodiumsalt thereof, vitamn A vitamn C, and vitamn E

The but yl phtdhalesteoli eholigweidodeoxyrhalisiasii andcsodtnm salt Gersok viamin i gitamin Ghe
osnor egul atla?lﬂ‘ﬁﬁgﬁl gl s one of or a mxture of sodiumchloride, glucose,
sorbitol, tol’, nmannitol, and gl ycerol. 9. The butyl phthal i de

i ntravenous emul sion according to claim1, which is adm ni stered by

i ntravenous i nj ect§.on orTherbutydphshalide intraveno@@mwibmawogﬁngm tldian il nwhergénmous

"ot or ence. { dNRAYTBHE BHOER s O 3F gbltelof BBiF L pRef ARt b

i ntravenous @mmﬂlsmamim,mﬁd@iytgmﬂ.o any one of clains 1 to 8 or 10 wher ei n
the emul sion has a particle size of between 10 and 200 nm

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

administered by intravenous injection or infusion.

10. A butylphthalide intravenous emulsion according to claim 1 and

substantially as herein described with reference to any one of Examples 1 to 11.

11. The butylphthalide intravenous emulsion according to any one of claims

1 to 8 or 10, wherein the emulsion has a particle size of between 10 and 200 nm.




