BUTYLPHTHALI DE SELF- EMULSI FYI NG DRUG DELI VERY SYSTEM
| TS PREPARATI ON METHOD AND APPLI CATI ON FI ELD OF THE

I NVENTI ON The present invention relates to a novel
drug delivery and rel ease system of butyl phthalide,
and particularly relates to butyl phthalide

se| f-enul si f %egdru ellverP/ étem and its

o Ty OB Al Do s LB MG TPV ING S RGUEL BERY SYSTEM,
fornmul ati I NVENTI ON

Sel 1+ Emul O15 PRI AR O8I MESHOT AN ARFRABAZIONs
solid or liquid dosage form conprising an oil phase,

a surfactant and a cosurfactant, characterized

I].WF |'|-}L|E NVERIGRI d dosage formcan form

i n-water enul'sron spontaneously in the

gaSItHeO;bﬂéTs@ﬁi inbahtids ?é!éte%rtoaé n@ﬁ]'o‘?ﬂ‘é defiRg Hd ﬁ?eas%%sstem

(referring generally to body tenperature; nane

ohittutylphihdlide mntnpartidalariersiresnio bhatylshAarde! salferh0Bifying
agent increases, such a self-enulsifying system can
drusr geliveng rsgs@mml anaitsiprephiatigagirocesy asd iusal int pleermaceutical

cgg]om aneously, and thus is called
atigngr oenul si fyi ng Drug Delivery System ( SMEDDS) .

When SEDDS enters the gastrointestinal tract, it is
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synthesis. Chinese Patent for Invention No. 9812561

ragiciy dispedsachthroaghodt the gastrointestinal tract, and thus reducing the
irritation caused by the direct contact of the drug with the mucous membrane
of the gastrointestinal tract. In the gastrointestinal tract, the structure of the
emuision microparticulates will be changed or destroyed. The thus-formed
microparticulates of micrometer or nanometer level can penetrate into the
mucous membrane of the gastrointestinal tract, and the digested oil droplets
enter the blood circulation, thereby significantly improving the bioavailability of
the drug. The self-emulsifying drug delivery system is predominantly employed
with respect to lipid-soluble and less water-soluble drugs. It can increase the
stability and the bicavailability of the drugs.
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L- n-butyl phthalide in the manufacture of an
anti-thronbotic and anti-platelet agglutination drug,
cI early denonstrating that L-n-butyl phthalide can
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with frece sticah ectivigo lphasan nmease)ﬂawneofcbal@?/t and Hase@k following
ext ent In addition, in Chinese Patent for |nvention

foggulas2123000. 5, the present inventors disclosed a
technique to i nprove the water solubility of

butyl pht hal i de through the incl usi@H, of cycl odextrin
derivative. This technique notf only masked the

unpl easant odor but al so inZv-er“:d t he wat er
solubility of butyl phthali However, the anmount of
the primary conpone ‘ En‘g\used 2 duri ng the
preparation of the i onOsubst ances is |limted by
the volune of the rm and thus various

dosage forns cannot be supp ied to neet the
requi rements of patients. F& exanple, the preparation
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capsule, that is, butylphthalide is dispersed in vegetable oil and then directly

filled into soft capsules. Though such a dosage form can mask the unpleasant
odor of the agent, yet its content is poorly dispersed in an aqueous phase, and
the extent of its dissolution in vifro cannot be directly determined, which not
only obstructs the quality control during the production of the product, but also
affects the absorption rate of the drug to a great extent.

In addition, in Chinese Patent for Invention No. 02123000.5, the present
inventors disclosed a technique to improve the water solubility of
butylphthalide through the inclusion of cyclodextrin derivative. This technique
not only masked the unpleasant odor but also increased the water solubility of

butylphthalide. However, the amount of the primary component being used



by the suitability of tablet size, and the anount of
the primary conponent in the inclusion subtances
cannot be too large. Furthermore, the inclusion
: ver , S _NDre processi
Bl 5% proPLOR SR PG subSEr e d Palea i it wume of
I i At .
BRI TR RN, eS| a8 ol BRI To meet
I FeduiRmentSoft batieritd dPst bkaipfatt '
[ ncﬁsfi onertl echnl?ﬁtlljee 'S ?elﬁagtghgﬁ} yﬂh_g F%r\%?)aé%mg@ﬂ%@#ﬁgsule
dbshgeNBl [Phiteah bglihe doading Rapabiisetie brRMAieN of fabliéts is limited
overcone the di sadvantage of the above butyl phthalide
by theavitalildy of tablet siné cald theegmaunt dfdhe poiate campaveht in the
) dLiJs? de| i very system for butylphthalide, i.e. a
Ingyisfere sHPiaNCos mgingiel §edepi laegey Fyrthasmores the inclusion process

but yl pht hal i de. The sel f-enul sifying drug delivery
SRR GROBLRGVBh( 1R MRS OGSSRAD PR ES TPMS EARTDIEX to be

oRBAF41 S GOTEL 5 sBSE R STRSAE 369 Vet
oaba) i 90 t) B ALY BAPETSuRton) So

inBusHanPa e oaid bruddet it QuéiBHLEefiq @SRty SiBg,

agent, together with various exciprents appropriately
dependi ng on the desired dosage forns to produce
correspondi ng dosage fornms, wherein the appropriate
SHMMARYoODFt HAEdNMENBERN used is 0 to 85% preferably

5 to 75% (each of the above ampbunts is based on the
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to 60wt% of an emulsifying agent, together with various excipients

t

appropriately depending on the desired dosage forms to produce
corresponding dosage forms, wherein the appropriate amount of the excipients
used is 0 to 85%, preferably 5 to 75% ( each of the above amounts is based on
the total weight of the self-emulsifying drug delivery system for butylphthalide).

Butylphthalide is selected from the group consisting of its racemic,
levo-rotary and dextro-rotary isoforms.

The self-emulsifying drug delivery system of the present invention is also
useful for the delivery of oil-soluble derivatives of butylphthalide.

In the present invention, preferably SEDDS emuisifying agents are
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consisting of liquid or solid ethoxy pol yoxyethyl ene
gl yceri de, pol yoxyethylene oleoate, liquid lecithin
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enmul sifying agent, and optl onal Iy an exci pient. The

K epeipigings are aﬁ:le&i;ttedproﬂuom ampsage fofmt dfethygr bufylphthalide
consisting of edible plant oils, for exanple sesane
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emul SitTying so capsules o
with excipients appropriate for corresponding dosage forms, such as tablets,
soft capsules, granules, hard capsules and oral liquids for self-emulsifying
drug delivery of butylphthalide.

The self-emulsifying drug delivery system for butylphthalide of the present
invention is especially useful for a dosage form of soft capsule, whose content
is a liquid oil of a self-emulsifying feature, which comprises butylphthalide, an
emulsifying agent, and optionally an excipient. The excipients are selected
from any one of the group consisting of edible plant oils, for example sesame
oil, corn oil, peanut oil, soybean oil, almond oil, peach kernel oil, cotton seed oil,

sunflower seed oil, and oliver oil, or the mixture of any two or more thereof.
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present invention can be conventional excipients in
the art. The butyl phthalide self-enulsifying drug
delivery system of the present invention can also be
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Tablets of the butylphthalide self-emuisifying drug delivery system
according to the present invention can be produced by mixing solid powders or
granules being capable of self-emulsification with appropriate plasticizing
agents, disintegrants and lubricants, and subsequently pressing with
appropriate mould size. If necessary, the tablets can be coated with an
appropriate coating such as a gastric coating, enteric coating, or delayed or
controlled drug release coating including cellulose acetate, ethyl cellufose and
the like.

Hard capsules of the butylphthalide self-emulsifying drug delivery system
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| ubricants, delayed release materials and the Iike,
resulting in normal hard capsules, or controlled or
del ayed rel ease capsul es. The content in the
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prepared mam single mdhiaasilygnoperated, processbyMorsuveeadti has the

the extent and the rate of absorption. The present
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0 : T e romirt | ca JLene
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paraneters such as appearance, content,

canedisice, dakg swarpwving, aﬁ@'g‘oo@"b&rﬁt)ﬁélﬁﬁ bPPafiekst MorkBver,

vitro rel ease degree of the present fornulation are
theyt allovg riné i ailynattivec rngdidntsBR) B RESOR AEpeNeadFwhbE getting
DRAW NGS Figure 1 shows the result of the particle
cataet Wik theugasiicofluibuty | femhan dd-indvater emulsion, thereby
. sel f:en&! sifj cgti on, system bei ng measured with a | aser
INGIGAsINg s pxiendieng, theutate (Pt ahserptics. . T ergsaftfermulation is
o .
sHtfvh P’ueth%eg&etlg\%ﬁoméset atmhcf‘ %eggﬁoggcfarr% Sste{ﬁlélt,sélﬁ':%ugh the aging
of the shell of the present soft capsule is significant when being heated and the
disintegration time is elongated, it is still less than 60 minutes, and thus
complies with the provisions of Chinese Pharmacopoeia. Various parameters
such as appearance, content, degradation products, the time for
self-emulsification and the in vitro release degree of the present formulation

are not significantly changed.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows the result of the particle size distribution of butylphthalide

6



droplets have a particle size of less than 5 m and
thus said systembelong to a self-mcroenulsifying
drug delivery system It can also be concl uded from

s(e% vol une | ess-than-percentage profile in Figure 1
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th@pg&tﬁemi sgtﬂ%ﬂrsrﬁd]%wfandhuﬂfwkmht hal i de, and 15%to 60%
of said emulsifying agent. Into the oily liquid of
the drug can al so be added an appropriate anti oxi dant

_hut vi droxyt ol uene and a flavoring agent
E@ﬂ@ﬂ'—%@ %%MHTI é\tggn HEINYENTIONinG the | | ke. The
ent iis prefera the m xture
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(by weight). Prefer reparation roc
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peafecbly nin dher fdllawide appatoentayeaddgd vesightst Xe0omitbh50% of
itation to obtain a honogenous clear oily |iquid.

ng‘ﬂmtbﬁkdﬁllaﬂde'] 5% te @88 ohsaidrenvdsifying lagapt. tatoi the aly liquid of

roo erat e. The contents for the soft capsul es
iy g AB ISR e 20K SMoPPPEPrERR tasngsaidh @ diuty

h?@%ﬁﬁ@ %%"&S%ﬁ ey dbabResl o Bl 8l et ople ahaind the

nposition, plasticizing agent, and water in the
ratio by weight of 1:0.2 to 0.4:0.8 to 1.3.

Furthaes mblsfyingiderit i€ p ?é‘fSHb]fﬁ'[bhﬁﬁ)&Grebﬁf ;P@Ig )Eé%ﬁﬁ%ﬁg castor

appropriate” preservative as et

oiirahd popetiadencglycoliegiycxtin bépﬁyféﬁé&@braté”ﬂﬁe@ﬁﬁbl& in the ratio of

conposition can be gelatin, acacia gum or the m xture
1:0.5 to 1.5(by weight). The ratio of butylphthahde to the emulsifying agent is
preferably 1:0.5 to 1.5 (by weight).

Preferred Preparation Process: Hydrogenated castor oil is adequately
melted in a water bath at 25 to 50°C, then polyethyleneglycol-8 glycerin
caprylate/caprate is added and mixed with agitation to obtain a homogenous
clear oily liquid. Butylphthalide is added and mixed with agitation at room
temperature. The contents for the soft capsules are thus obtained.

The shell of the soft capsule of the self-emulsifying drug delivery system
according to the present invention consists 'essentially of shell composition,
plasticizing agent, and water in the ratio by weight of 1:0.2 to 0.4:0.8 to 1.3.

Furthermore, into the shell can also be incorporated appropriate preservative
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t hereof. The plasticizing agent can be glycerin,
sorbitol, or the mxture thereof. The present
but yl pht hal i de soft capsul e can be produced by
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p%r%gggdgtgﬁgﬁﬁof oily liquid of butylphthalide: 100 g of

butyl pht halide, 50 g each of polyethyl eneglycol -8
glycerin capry late/caprate and pol yoxyethyl ene
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obtain the oily liquid. Conpression of soft capsul es:
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but yl pht hal i de are placed into an automatic rotary
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ac‘?&edd'qnttoo gse(i)acfin, Sg{kgwi(ﬁgp?tu ltg Sat?s%crg \?vg?etraiarr]lidn %o Zg\gell. Glycerin,
ethylparaben and residual water are placed into a tank and heated to a
temperature of 70 to 80°C, and homogeneously mixed. Swollen gelatin is
added with agitation, melted, incubated for 1 to 2 hrs, and kept rest for foams
to float up. The floating foams are then scraped, and the remainder is filtered
through a clean white cloth and kept warm for furthér use. The viscosity of the
resulting gum liquid is generally 2.8 to 3.2 degree.

Preparation of oily liquid of butylphthalide: 100 g of butylphthalide, 50 g
each of polyethyleneglycol-8 glycerin caprylate/caprate and polyoxyethylene
castor oif are weighed and thoroughly agitated to obtain the oily liquid.

Compression of soft capsules: the prepared gelatin glycetin and oily liquid
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ng of the oily liquid are encapsul ed. The soft
capsul es have an appropriate size in appearance and
good content consistency as neasured. Exanple 2:

VS 5 B B o PO I BB E S e
I

l+pbi FOR: f ' -
e mPRIES KRR 8T Rbespte? sBkb contaiping 200
ey ef theestly IjuidpRY epcagdided. anount of water is added
into the gelatin, allowng it to absorb water and
swelhie solll gapsiles hevbyhpaaEiepriaedsizesindappes@inee &fi@ good
pl aced into a tank and heated to a tenperature of 70
cpptepd consinieney degeraawredy ni xed. The swol l en gel atin
is added with agitation, nelted, incubated for | to 2
hrs, and kept rest for foans to float up. The

Ereltitls o' (ATRE0RTa ol R WisEESe | St BrePeRER! Daiphthalide
S{é?-ren&géi?i&?ﬁori@@ft F%le‘u&!g%scosity of the resulting gum
qui .

I'S genera to 3.2 degree. Preparation of

oi Iptebhhbfafi t Lde: ; :
but yFB%E"?ﬁ’Sﬁ %*fet,haé%%'ag“ Saliet: 1%@?9&?&1@%{%%9?% §) 9fgglycerin,
1809 o rof nwatepr ah@tZI0DapIRIE &t A ‘%?p:i'ﬂr '
oi | Og:c';lre wei ghed and thog?oughpglp%%(beég%tégé gr;}'}egte%t' ﬁﬂén ol y8}5nate
amogot dof wateris edded intoths gélatinapitowing it tbrdsoftiater and swell.,
prepared-gelatin glycerin and the oily liquid of
Ghiipeyinpatiaraben padgpaidual wates s placedinto & tank @ng heated to
gaﬁ\sul q{-rol %i ng% machi ne, and the tenperature is kept
adpMmpgratgres g 0 380 kapadi sneganeoushniided. idiecogolan gélatin
A iy Liguid are encapsul e The .resul ting soft
Rl pbBlln, Hiict fRARBISIor TP &R vt Rptrest or foams
[ i ' e od_caont ent -
AR EbL e Rodthd Bdtie e e S BRe s o isesis erod

thPe BgtPs Rtk AARE IRt it tweﬁﬁ%%g@%aﬁéﬁweew&cosﬂgfog the

consi stencies of the dissolution a cle size
reisnitiegtdupatigdidfieigehkeallylr 8o Bt gageeof the sanples. The

degree of dissolution and the particle size is
det'éeparation af ofly liuidsaf utPpisthalick:i t000TE B bulyehtABRGEBOO0 g
soft capsul es are tested according to the Dissolution
cacds of paysihtenegy@-8vetysetn apryla@icamate and polyoxyethylene
Phar rchopoe.i ﬁ 2005 . o
castor oil are'weighed and thoroughly mixed to get the oily liguid.
Compression of soft capsules: The thus prepared gelatin glycerin and the
oily liquid of butylphthalide are placed into an automatic rotary capsule-roiling
machine, and the temperature is kept at 40 to 50°C. Soft capsules each
containing 200 mg of the oily liquid are .encapsuled.
The resulting soft capsules prepared at the above ratios have an
appropriate size in appearance and good content consistency as measured.
Three batches of samples are prepared according to the procedure in
Example 2. The consistencies of the dissolution and particle size are
investigated for the three batches of the samples. The degree of dissolution
and the particie size is determined as follows:
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edition, Part I1), where 900 ml of water is used as
the solvent, and the rotatory rate is set at 100 rpm
The test is performed as described. After 45 m nutes,
10 m of the solution is renoved and filtered. 5 m

of Diseollitibhregst: The piresémesoft cﬁﬁ@@é@%r@ﬁ@sﬁeﬁaﬁé&ﬁ‘ﬂfngdto the
into a 10 mM neasuring fl ask. thanol is added int

Qissoldticrs Kesb(AgpersibaXeC Methidd @t irGhardehPhageaspesia, 2005
shaken. The absorbance at the wavel ength of 280 nmis
ediiiony Paphbs vihere 9981 mlofiwater i nset asbipe adivent, lavidithei rotatory
%;i.nese Pﬂ%ad macopoei a, 2000 edition, Part 11). 25.0ng

'3 ig fet b

| M. Shgdast iopermtomachas ﬁastpr&t_eed-é%f éfir'g'tﬂtrjes,m

AR BTGl ERTH P e
' . . the sal ution.

8 g PAPIIRNB BB 80

tHd Asdk tot Rescaft fr oﬂﬁti@ﬁbh@ﬁfb‘mdq%hr%%gggi sh oﬁf glhé absgrbance

suppl enented into the flask to

attte havelsenePos B0 rifiak epectfishdtemieticily dedbihinga (ABpendix
used as the control and neasured by the” sane

I\ Ao dre @inireseTRbadhasapasia,c200if editioh, Pafdl| £5i0ng of the control
cal culated and the results are shown in Table 1.
sample af sbulyiphibalister tis cprecselye waighed tarnd qiacaddeio a 50 ml
Nano-.ZS of MALVERN Particle Size Anal yzer is used.
WP&FBE%If%SFh@etE%W'e'ﬁtaQQ’GdtWé dissoletian saggliluenite the scale,

it i e i
. i i ) ' he. .
314 50 e Bfifg A4, en PATHC of petngfobutatiglic Vister is
stﬂﬂﬂéﬁleﬁfed @toP e iflﬁlélﬁ t8! R gbﬁérfotl’!’dih@gpﬂé&dsHﬂ%%eneously

istribution is analyzed using unino

stedlani. StHec sesulaat sefubhsisaised B@Wﬁeidd)nﬁ@b'a‘hdzrr@@lgijred by the

Figure 1. Mcroscopic analysis: 0.2 m of the oily

samguiracedurel The elisswlutionh ofregohi cpsubaidbechiculbzdlAR tHe &sults
the artificial gastric fluid at 37Cwith mld
an eh%n Bhlaklgdt. i nmedi atel y a honogeneous oil -i n-wat er

Sh l %iygnﬁéﬁh%%ﬁ@g'asﬁggﬁgﬁgﬁﬁé%n algl Iasgf slt ihge for

T RS RRB 1 BY AL 2R S BB S HPoudl e
co}‘@grﬁtl ?thé?r%@ﬁ:ra?%%&%%@ri Inf AMGHe M oMbt s\ artificial
gastric fluid and used as the test solution. 1 ml of aliquot is placed into a
sample cell. The measurement is performed at a setting temperature of 25°C.
The range of the particle size distribution and summed distribution is analyzed
using unimodality statistics. The results are shown in Table 2 and Figure 1.

Microscopic analysis: 0.2 ml of the oily liquid is aliquoted and dropwise -

added into 100 ml of the artificial gastric fiuid at 37°C with mild agitation, and
immediately a homogeneous oil-in-water emulsion is formed spontaneously.
10 pi of the thus-formed emulsion is placed on a glass slide for microscopic
investigation.

Statistically 98.7% of the emulsion droplets have a particle size of smaller than
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MALVERN particle size distribution analysis,

within the ra

nge of mcroemulsific

and |ies

ation. So it is

desi gnat ed as butyl phthalide sel f-emul sifying

5 A, iwﬁ‘rc%&?si BhRlantiefly caniste o iihs
MpLTERN bartfte (¢ yaRbAGE A<t

nﬂ%%%lgﬁé&@ﬁw Sebf tesul

When bei ng di

sintegrate

d‘gbfgn‘é?éd %} %93,@%0

st em based on

%oééaé & Geninepgyred by

sﬁ@l—?& &wtg Igﬁ range of

on gn = gmulsﬁymg

(selhmieroeneeeiying) naiugi GSIivepP Ry SRAP Bakidi dn g8 tdhaaacterfnsncs of

contact with water.
theepraseatdosagaNfornal
bei ng di si nt egrat ed,

Sanpl es can be
soft capsul e 95.
oil drops (60

directly taken
4 96.8 92.5 Wen
m n) adhere to the

wal | of the flask or float on the surface w thout
p e anaIyS|s can erformed only when
Téhfé iré?%‘ﬂ Qr%%ﬁc £8 Oéﬁtﬁe%ﬁmﬁ{%@ i fhe digsgkdionttesin
i medi um CbncI#%% 2 Jhe self-emul §ifying formurarion
"®Ms di ssol ved ufion #brn1y and t he R€ ity can be

controll ed.

F@Q b%pc he

gRTA | h@@%‘pl

di stribution

neasured for es Particle Si ze
SIP@:%F%& |ze h gt ri |on0/ mar k 1 103
© 283 E m 2 1%62. %Q ot aI Iy %pgb% {19 cuq1 S%rated the
(45pﬁ]h) batch 1:to 5 mj4. 64 5. 64 5. 01| apQemOYShRd o ]ﬁl0
a8 01, 31 92,45 |conel udion 1 Al EoRpROHEEL 2 “ronfobeneous
bat ches of the sanplles are [sel f-em;bﬁ{ufswnnqmqfalﬁgous!y if getting
delivery systens.
contact with water. Samples can be
directly taken for measurement.
Normal soft capsule | 95.4 96.8 92.5 When being disintegrated, oil drops

(60 min)

adhere to the wall of the flask or

float on the surface without

dispersion. The analysis can be
performed only  when an
emulsifying agent is added into the

dissolution medium.

Conclusion 2

The self-emulsifying formulation is dissolved more uniformly and the

quality can be controlled.

Table 2. Particle size distribution measured for 3 batches of the samples

Particle Size Particle Size Distribution % Remark
031201 | 031202 | 031203
>5 um 2.78 3.05 2.54 Totally 300 particulates per batch
1to5um 4.64 5.64 5.01 are counted.
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The experi nment al
capsul es are shown in

stability test of the butyl phthalide

data on stability of the present soft
Table 3. Table 3. Prelimnary

selT-emul sificatLonN[sSQi T gapsul es[ condition
App"éé%"énce Con? pedid! Ti 4%r| In vitro Tine for
w9 P SI T rel ease di'sint -
colthBRri ne of REi0T ore” sk BFERR © ﬁmaew?% FreveaITeRpEIfving drug
cl ear soft 10&)e“§ r9 g% §33 99.3 550" capsule 0 1
Yel | ow clear| S0t 1 066267 100.2 6' 45" (D

capsule 8 2 Yellow clear soft 99.3 0.63 3.33 99.6
capsule 3 Yellow clear soft 98.4 0.62 3.5

14" 10"
TheOexde?Bnéttal dé@&#'s@atﬁlﬁ%f‘ tﬁw ps‘rlegéﬁt §t ka

| ow cl ear

3.33 98.5 49' 52"

Tab&s32. 50 100.5 6' 15"
67 2.50 98.9 8' 35"

101.0

0.

capsul é 1

6 Yell ow

eShown i
8%%19%%6 i own in
00 capsul e 3 Yellow clear soft

m 3 capsul e

Tebisag. Poglimiaany stabdidy teg70f1106. dutgiphtitalide medfdraulkication soft

Yel | ow cl ear soft 99.1 0.62 2.83 99.7 17'50" capsule
CRR$WBPe 3: Preparation of soft capsul es of
but yl pht hal i de 100 g of butyl phthalide, 50 g each of
pol yet hyl enegl ycol -8 gl ycerin
Condition | Appearance Content | Degrd. Time for | In  witro | Time for
Time (Wit%) Product | self-emuisific | release | disintegr
(month) (wi%) ation (sec.) (wi%) ation
w |0 Yellow clear soft | 100.3 0.61 2.33 99.3 550"
o capsule
~
Z |1 Yellow clear soft | 101.1 0.66 2.67 100.2 6'45”
& capsule
g 2 | Yellow clear soft | 99.3 0.63 3.33 99.6 14'10"
= capsule
S |3 | Yellow clear soft | 98.4 0.62 3.5 100.2 28'30"
g capsule
T |8 | Yellow clear soft | 99.0 0.58 3.33 98.5 49'52"
capsule
& |1 | Yellow clear soft | 100.1 0.63 2.50 100.5 615"
g capsule
g |3 | Yellow clear soft | 101.0 0.67 2.50 98.9 8'35"
3 capsule
® 16 IYellow clear soft | 99.4 0.66 2.67 100.1 945
capsule
12 | Yeliow clear soft | 99.1 0.62 2.83 99.7 17'50"
capsule

Example 3: Preparation of soft capsules of butylphthalide

100 g of butylphthalide, 50 g each of polyethyleneglycol-8 glycerin

caprylate/caprate and polyoxyethylene castor oil are weighed, the subsequent

steps are the same as in Example 1, except that in the preparation of the oily

liquid, a solubilizing agent such as 20 g of propylene glycol is additionally

incorporated and thoroughly mixed. Each of the final soft capsules contains

220 mg of the oily liquid of butylphthalide.
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capryl ate/ caprate and pol yoxyet hyl ene castor oil are

wei ghed, the subsequent steps are the sane as in

Exanpl e 1, except that in the preparation of the oily

| iquid, a solubilizing agent such as 20 g of propyl ene
Exeyie 4 £ reparationwdisbii capacies phbatydohtaalide hor oughl y

m xed. Each of the final soft capsules contains 220

ny Feparation ehGelagnipldlions k0P QJﬁF tielatine40 gofmiyeesine 120 g of

watghand eofmroridhuphiies ve @sfﬁdk?zfcré' égltagglg%if&ﬂﬁiqnniﬁ prgpared
[ 200

bgttﬂélsgﬁegﬁ@ﬁg%qj ééﬂg%d‘%f”ﬁ%qgg{ a? inn_ sol u?? og i's

br aPafatioRVofh oBp T Y e dRiLG, SHERR Brbintoatie, 600

g9opolbethylantighalol-geglyé&h c8pRflatBO4NE Y rﬁ@e&‘ M%gqégﬂavoring

gl ycerin capryl ate and 500 ng of orange avorin
aggenareaneighed ginedtharslighiemixed b ybtaie ¢hé eilphgaidn t he

oily liquid. Conpression of soft capsules: The

pr pressian oheoft aapswssi TheEpegeldere is thexsane dshiatExample
each of the final conpressed soft capsul es contains
Toowucert that eashh obihs, finalqarapressedi syft mapselesdmntainar@A0emg of

5. Preparatio f soft capsul es of butyl phthalide

tnfr%'g’alllcﬁ'l’@GEbUFVIFthl"?[";Q-qui d of butyl phthalide: 100 g of
but yl pht hal i de, 65 g of pol yethyl enegl ycol -8 glycerin
capryl ate/ caprate, and 50 g of pol yoxyethyl ene castor

j - el ] g resulting in
Egh'tﬁpi%rs' %@Sﬁ?ﬁgﬁﬁm@gﬁgﬁl? f%%ty(r)ﬁfﬁf IsE:éfj’da in Sol ution:
10@rgparationl il figd BN J i

and ZFCJ) g of PEG?log girgf ﬂg‘g‘?%ﬁg%?%‘?%&gﬁ’%thﬁa 85 g of
pplyefhoyicreg itdod-8oglyadiim capnjiateicaprate, bhe &E@EoﬁFolyBxyethylene
Exanple 1. The steps are the sane as in Exanple 1,
casteepil areaweigheld andthemobgendoustf mixed pmsuliing tmzatiesr oily
.218 ng of the oily liquid of butylphthalide. Exanple
liqgiid.pr epar ati on of soft capsul es of butyl phthal i de 100

g but y.| ph l.ide. 40. g pol,yet hyl enegl ycol -8
o1 feansiitioR 3 EatiEpoliiof; 200 Brar'diietin, &0 6 of Gfcerin, 120 g of
\ I . are wei ghed .and thorouyghl .
w?n@)l('eag'@’ gbgl%tog:l}%_(%ﬁ'@# %!5‘? cﬂ&ef:lyr'lﬁed?ﬁo col fr preparing the giatin
solution is the same as in Example 1.
The steps are the same as in Example 1, except that each of the final soft

capsules contains 210 mg of the oily liquid of butylphthalide.

Example 6: Preparation of soft capsules of butylphthalide

100 g of butylphthalide, 40 g of polyethyleneglycol-8 glycerin
caprylate/caprate, and 50 g of polyoxyethylene castor oil are weighed and
thoroughly mixed to obtain a clear oily liquid.

Preparation of Gelatin Solution: 100 g of gelatin, 40 g of glycerin, 120 g of
water and 10 g of PEG400 are used. The procedure for preparing the gelatin
solution is the same as in Example 1.

The other steps are performed in the same way as in Example 1, except
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Preparation of Gelatin Solution: 100 g of gelatin, 40
g of glycerin, 120 g of water and 10 g of PEX400 are
used. The procedure for preparing the gelatin

solution s the sa as in Exanpl.e 1. The other steps .

{5t AR 13 et AT BRE CulaRag ORI 9B HIGo 06 e Sl dawid of

@é&ﬁ?ﬁ%. ach of the final soft capsules contains 190
BRMAldS o 1y 1iquid of butylphthalide. Exanple 7:

Preparation of self-emulsifying granul es of

butyl pht hal i de 100 g of butyl phthalide, 100 g of

EB@InySiE Y 'P@@ﬁ@l‘aﬁﬁ@ﬁ'fcf %egléfﬁﬁléifﬂnﬁ apanilias ei ?u% Hih&lde

et hanol, 100 ng of mnt ol 'and 100 ng of oOrange

f 1 a1@y gngf putgiphithedide, t100e] bﬁpol&@tl?ten%dzo% glybemtlenprylate,
t hen being added to the m xture of 450 g of sugar

A8ogvié ethearobl,51@0 ofg bbmistudkand d08dng ef lonhoge flaveiRCare mixed
The resultant mxture is granulated and dri ed.

tegeingr to Be usedpas athisdentherbeingnedided o Mip mrixuie 6460 g of
but yl pht hal i d 00 g,of buty] phthalide, 50 f

DR R i g 81 0B Iy bt ied Sephizee, Q5P ] e resuitant
vdrogenated .castor ;0il, 100 ng of mint oil and 100 ng

'ﬁ%g%?g%ﬂr%tga af']danb‘?d'ng are m xed together to be

used as a binder, then being added to the mxture of

400 g of sugar powder, 100 g of PVP and 5 g of |ow
ESddiiI 18d PeEpare@bh ldf%éﬁ-eﬁﬁulhl@g g?ﬁlé@éﬂgagfﬁhtﬁélﬁ&r e

is granul ated through nmesh dri ed,

di st00 §of ediyigtithalides l6og of polyatmlenedlyddi-engycdrirotamilate, 50
self-emul sifying tablets of butyl phthalide 100 g of
coaf hygriophabiedecadtor gilof O ohy ef myihtnik gngic ¥00 8ngloy greem apple
caprylate, ~and 40 g of hydrogenated castor oil are
figvodao eseystiked tegether tnsbe usedamhpfieder, thereheilng added to the

SRS S D At 9a8 ChaTE gDt 61 doBltes
EDTHE ISP o5 RAMRRE S8 S SPELLAR M fh w20,

dzi%g! Ehé?ﬂ%l»tllilé(utéd i,gtof)éadd%ggglsi um stearate as a | ubricant

green appl e so wder essence as a flavoring

are added and m xed. Then tablets are fornmed by
conpression, each with a weight of about 0.49 g.
Bxeamié ©: Foepdtatipaniteienuilsiand taietssifhyitylghthalilet s of
but yl pht hal i de

100 g of butylphthalide, 50 g of polyethyleneglycol-8 glycerin caprylate,
and 40 g of hydrogenated castor oil are mixed together to be used as a binder,
then being added to the mixture of 100 g of sugar powder, 40 g of sodium
carboxymethyi starch, and 150 g of microcrystalline cellulose. The resultant
mixture is granulated through mesh #32, and dried at 45°C. Then additionally 5
g of magnesium stearate as a Iubricant and green apple solid powder essence
as a flavoring are added and mixed. Then tablets are formed by compression,

each with a weight of about 0.49 g.

Example 10: Preparation of self-emulsifying tablets of butylphthalide
Tablet core: 100 g of butylphthalide and 50 g of polyethyleneglycol-8
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Tabl et core: 100 g of butylphthalide and 50 g of
pol yet hyl enegl ycol -8 14 glycerin caprylate are m xed
toget her as a binder, then being added into the

@;cganog{rlﬁ%é) %g? gﬁ) &cﬁ& Lftgﬁ%thgg\égearg bgné%;:ng@% c'?%JQQ gradeldénto the
n‘ﬁﬁ &SR0 % 3)? gﬁﬁélubg@ﬂ%ggd(g%esddﬁlrﬂrq%%‘@%frﬁ%tpymt%\"&ﬂ and

mesh #32, itional

1@@@sm&m§ﬂygw1meecélm1@&d%e r@%u@aﬁtwﬁm&@ﬁé ﬁ?é}ﬂuﬁieéecﬂrough

Then tablets are formed by conpression, eac
mieshgits2, afncdatded aP49C AddReHAINSG g6 nﬁhgﬁesh)fﬁ rs@éé/r@{é)l%yédded
nmet hyl cellulose is dissolved'in 1000 m of 80%
a@tanlaﬁﬁca@tcanﬂ mded. Thendabltteatiefbengd egmocyiressiog, ésch with a
added and m xed. The <coating is performed by a
Wmlq{@b@dépl‘ﬁ’gﬂlprocess with the tablet bed

- despie o8t E%dr%i%ﬁ%p&f’m‘é%%aﬁ%ﬁ@%ééEs”%is'éigylea?.%@oafml of
t abl et.s .
9 %%MS%@@@%@?%OS%@ A GAPHRS'S s o mived. e
PG ST BERS Ly % W@ﬁfﬁ@% B ?{?'tho%ga;a@'et bed
b n

tﬁﬁ@ﬂ%ﬁ’ﬁﬁﬁﬁ 85 14.455¢! Fé%ruitln{ghﬁ'hgﬁ rop;ﬂflﬁ%é(?tﬁgqgﬁilets
cel | ul ose (HPMCK100M , 80 g of hydroxypropyl net hyl
cellul ose (HPMCK4AM, and 10 g of ethylcellul ose. The
Exagple aht: mreparations o&gdelayeaﬂ rabeas esetfoerpillsifying tablets of

ranul at ed through nesh #32, dried at 45C, and then
g wadhalidey ough nesh #20 5 g of nmgnesium stearate as

S ruBRR o0 e a5

SHPATHAL S 9, g P ol e

oPEY R R ey Buodd HHEE, AL @iﬁp@f@#ﬂ"ﬁ@joww
|

o A S O 419 Sy s

(HRMCus®, iancadit gt efl mmmelmmsvue @sanah R hagurd hé%‘%t‘ated

mesh #32, dried at 45C, and sized through nesh #
hemegenemiphe granulateshtabaghsnesh #82,i drist at 45%CideH thndsized
then tab %ts are pressed and _ _
through mesh #20. 5 g of magnesium stearate as a lubricant is added and then

tablets are pressed.

Example 12: Preparation of controlled release self-emulsifying tablets of
butylphthalide

Tablet core: 100 g of butylphthalide and 50 g of polyethyleneglycol-8
glycerin caprylate are mixed together, then added to the powder mixture of 120
g of starch, 180 g of micrecrystalline cellulose, 100 g of lactose, and 20 g of
Poloxamer-188. The resultant mixture is agitated homogeneously, granulated
through mesh #32, dried at 45°C, and sized through mesh #20. 5 g of
magnesium stearate as a lubricant is added. And then tablets are pressed and
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15 coated with 0.1 to 0.3 nm of hydroxypropyl
cel lul ose -pol yethyl ene acetate conposite film
Exanpl e 13: Preparation of butyl phthalide

fr | si,fyi har d I 5 f butyl pht hal i de
HFLEY ' ol 9 0Ry drRgT s8Nyt Rlaseh Rauffyiane scetate
' t ther. Th 100 f starch as an
Cg@cﬁéﬁgnaggedi IeLti ngeggent , ) (1)0 Z of pol yet hyl ene

pyrrolidone (PVP) as a binder, and 10 g of |ow
substituted cellulose (L-HPC) as a disintegrant are

Exddgde 13hPramsaatioRof bliyigHinglideSse[BERUMIR} é:ﬂr%&m
mesh #32, drﬁd at 45C,ymand si zed througﬁ%?esh #20. °s

Theéid gwf hedylpinthstidaeatdl g cipdge tl@ﬂem@ly&mfi&ﬁ%eriﬁ@dprylate
the granules are distributed into capsule shells #1.
ars gt togethen: dpa@natGGbg affstanghydspan adisprbeng and diluting agent,
el f-errul i fying hard capsul es 50 g of but%l pht hal i de_
1 g0t Iéetgv'eB8|R¥éM9P@ﬂégV§’o‘,QEBEIOIQ §% @ndri Cba of {ovasebstituted
to 40 ¢ of Pol 6 f
RO Bocf APl 98 ool oiant e
' hyl. st The, . t
ofrlaBd U 8RR Mot of s 48,55 Hhislan mesporeo.
TREK mABAesiBh? Q84RO haﬁ?@-luﬁi%ﬁ, Ghg ﬁﬁeg'gﬁ'érﬂﬂes are

of talc as a |ubricant and m Xi ng, gran are

didgtridutédintedapsiie simisyi1e shel ls #2. Exanpl e 15:
Preparati on of del ayed rel ease capsul es of

sel f-emul sifying butylphthalide 100 g of
but yl pht hal i de, 50 of pol yethyl enegl ycol -8 gl ycerin
Exappig i reparatiprost bytylpbthalige e fearstisifyioglhard @@peglesf
' [ 0 f I il i xed
togRihat bubhBrknesind 0% o PolEiariasiyach & aica capiate
f .20 f. h I th [ 1yl ,
o] B8]t AT B SRR b B Ftstotin s 06 o
G t I | t,ant
e L0581 LSS ML I bpln e
reRRRAN AU iLHraHulded tpﬁﬂﬂgh e ﬁﬁ%ﬁgriérﬁ‘?ﬁ?ggﬂﬁ%, and

#20. After adding 5 g of nmEghesi um St'eara

sitedthroagh rassh W20 Adter tthe aakiam 65tadd Bsd RibiicBHE 8Hd mixing,
into capsul e shells #1. 16 Exanple 16: Preparation of

thergranuleq wird disdiibytedfinketdpsetaisiselfsig but yl pht hal i de

Example 15: Preparation of delayed release capsules of self-emulsifying
butyiphthalide

100 g of butylphthalide, 50 g of polyethyleneglycol-8 glycerin caprylate, 50
g of hydrogenated castor oil, 100 mg of mint oil, and 100 mg of green apple oil
are mixed together as a binder, then slowly added to the mixture of 100 g of
hydroxypropyl methyl cellulose (HPMCkioom), 80 g of hydroxypropyl methyl
cellulose (HPMCkan), and 10 g of ethylcellulose. The resultant mixture is
agitated homogeneously, granulated through mesh #32, dried at 45°C, and
then sized through mesh #20. After adding 5 g of magnesium stearate as a
lubricant and mixing, the granules are distributed into capsule shells #1.
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100 g of butyl phthalide, 50 g of polyethyleneglycol-8

gl ycerin caprylate, 50 g of hydrogenated castor oil,

0.1 g of orange flavoring, and 0.1 g of mint oil are

m xed, then added to 5 L of an aqueous sol ution
containing 1 % aspartanme and 0.01% sodi um
BtamplpaitaPrepa@tibaraghodal liguid (o) bﬁé@lf—emméiﬁﬂir@gbut?‘%tha!ide
resultant solution is distributedto 5 m, 10 ni", 20

m , 100 gx0 butylbhihelids, Fbg ob palyethyeraglytol-8tglpeerin caprylate, 50
dependi ng on the needs of patients. Exanple 17:
wéwagemteafca@tcmoﬂopwg of grargeciavesing. antii0s1 §ydf mynt oil are

b ) B A P R s o
. ' ' . h J b
SR b RS HP o R R b
sfg'g.gg%w' g%ddi%ﬁh%‘io by & SR 'ml?r%]q%ldoBrCo Oﬁ'ﬁh%o)tth%s:gpr oral

en preparing the oily'l'iquid. ess C

a@irhimtistriafioh debendPted fHthdddsbrpdigntd hen directly
distributed 1nto graduated bottles for oral
adm ni stration. Upon use, a nmeasured use of the oral
liquid is taken and added into water to form an
Example-WaPeepamtios o ordl @ily siduidnofstetfaemaolsifying butylphthalide
Alternatively it is possible for the emul sionto be
di r ERQ forrudalion istrreparediksiantialivtinrtbe seme maymas inExample

il-in-water emulsion when getting contact with the
1 oo%XCPPmE@t BRaADISEPLS: ageHnalichh @Sk pHwinarabepanchéspartame

] . af I moni st rat. f soft capsul es of
bk bRt Flad efba P vt bRyt ety 8 skl Emunt of
| .- i £yi . ide. pr. ' le., .

ofoLeg) s R WER B B o8y E6ICE EIPHER, b £V i is

obthe@dy Mighgathe dirdcliptdstribliag Tn@@‘ﬁrééu%]{e@ 6&FRarBH oral
to those obtarned fromcomercially available soft
adapsistrator. tWieorc os¢ enmeiasutdbuse st theeraf liglidigmkeh and added

~ butyl phthalide and 300 ng of vegetable oil.

inte et taufosan &y oiBPwedenamylsidn SiHlatinAzistiakcn PRRRMatively it is
GRQJQ{ They are shown in Table 3. Table 3: The

PessibisHor the emulsionade dirrotiiiadaunistersd owkichl spomtansfously form
rats at _varioys 17 ti .poi nt fter vage, Sanplin

B SIAPHES eBlURien Mirocsieiing caniast wibitye Backdlidie.
(g/mM) Normal soft capsules Self-emnulsifying soft
capsules 0.08 5.32 13.62

Example 18: A pharmacokinetic experiment in rats after oral administration of
soft capsules of self-emulsification butylphthalide

The soft capsules of self-emulsifying butylphthalide prepared in Example
1 are used in the pharmacokinetic experiment after oral administration in rats.
The results are compared to those obtained from commercially available soft
capsules (the content is the mixture of 100 mg of butylphthalide and 300 mg of
vegetable oil. Manufactured by NBP company of SHIJIAZHUANG PHARM.
GROUP). They are shown in Table 3.

Table 3: The concentration of butylphthalide in blood plasma of rats at various
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0.17 6.79 16.17 0.5 8.06 12.25 0.8 7.02 9.3 1 10.15
9.32 2 4.22 6.61 3 4.31 7.43 5 4.04 4.36 7 9.5
2.54 9516 1.92 12 2.5 1.36 FromTable 3, it can

f th t | f-emul sifying drug
t&@?ﬁ@@\%gﬂéggﬁﬁega{rh?:sgs fﬁe pgak ilon%:/entrati on of the
Bargpiny poirt(hnill yBlod@ncorzehifatio® bf BugMiHieMlde (LRGN
tmax is 0.1 and INBrHal SHPEREUIYE Bel-ORL éu@ ‘jﬁéd’ft cApiles

ea ﬂCBlllrdlI o1 acn ca- oy~ thne PresSenkn
p }t)ﬁg) abax +hn5\ hAat ar\hl a\lal‘l ar\r rml Qﬂff

iy
Ldadpy jI S I S I UIICI (RS at lnti A arwﬁ Aﬁgprvpd \M N h
ihpg esent soft ranqu%)@ is believB828rom the
des@8ption above that 782t er ent eri ng gds8roi nt esti nal
tracht, SEDDS is firsth@.1€el f-enulsifiedd B o enulsion

dr o2 ets and subsequeaply rapidly di SEE6fed
t hr gughout the gastroigpqstinal tract,” Ghggeby

{

I | Agal o A

redl5C| ng the —absor ptipR dir fference—+ g vi-duats—due
‘- g p &)0&4 +ha ~i 1 dr nn|4:§ and
to l7lll:‘ POUI UI b[J.CI S .UII \5I CIre—01 STopTE T ata

of e r*lrlm with the 1 ous nenhrane of1-921e

gasflPoi ntestinal tract2-5Additional |y, tHe36

organi zati on of the enul sion mcrodroplets may be

changed or destroyed in the gastrointestinal tract.

AbFreralTable@rDnitsedtd b isBE6 fha¥ ahtegredbAt %%rmﬁhkﬁi.ﬁg drug

by the application of self-enulsifying drug delive

delregrgsystem hehlevps dhs pkaklcencenteatlopse th@tcﬁ?u? Wl‘éb‘bgldly than

oily drug - butylphthalide. 18 Wiat to be clainmed is:

n@rmﬂ it 9PMtEDhal heletaels Odnand ity hngespaaivelyl Adelnt;onally, the
tem characterized in that it conprises b){]

PS3K conBeniy giomashieyed py thecresens saft sg%ldes a9 lgher than that

achieved by normal soft capsules. Less individual variations are observed with

the present soft capsules.

It is believed from the description above that after entering gastrointestinal
tract, SEDDS is firstly self-emulsified into emulsion droplets, and subsequently
rapidly dispersed throughout the gastrointestinal tract, thereby reducing the
absorption difference in individuals due to the poor dispersion of the oil
droplets, and reducing the irritation caused by the direct contact of the drug
with the mucous membrane of the gastrointestinal tract. Additionally, the
organization of the emulsion microdroplets may be changed or destroyed in
the gastrointestinal tract. Above ali, promising clinical values are demonstrated
by the application of self-emulsifying drug delivery system to the lipid soluble

and less water soluble oily drug — butylphthalide.
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enmul sifying agent, and 0% to 85% of an exci pi ent,
based on the weight of the self-enulsifying drug
delivery system of butyl phthalide. 2. The
V§Ut | pht hal i.de sel f-emulsifying drug delivery
9 erai 1% claim 1, conprising by weight 10%
to 50% of butyl pht hal i de, 15%to 60% of an
errul sifying agent, and 5% to 75% of an exci pi ent,
ed on the weight of the self-emulsifying drug

1d@mm)gppth@yg@@@Jfﬁmglgtfyngmru@ﬂeu%erygystﬁﬁ@ characterlzed in that

oGP e D1 e bt %% o PRSI 10%eieiG5% e an

gl $§%@ﬁ$eﬁﬁ°§$%%%%f§f oh SR RGBSR Bt Weidh of tne
S PIELT g e Ry ety By bRy egy 2 %Q?e.‘“n”g

the emul sifying agent is chosen fromany one of the
group consisting of: liquid or solid ethoxy

2 phhey butydstiihideesf-garisifitng deiguastiyehhsstaraced@iicto claim 1,
liquid lecithin, polyoxyethylene castor oil, coconut

c@"lrlpnslngobyeue[glhérfﬁlﬁ%ytnol50@$ yafeb ity bohtlad liden di 6l tol6E4 eof an
pol yet hyl enegl ycol ? %perln ester, polyoxyethyl ene
e@lluwamgwa@entoa@ta@& pdbYorlan wpwtsbamd an tbe avgight of the

Q | ycol -8 gI ceri pryl at e/ capr at e,
sSFenleltana diis Brivehy Svsierop! burgbBtBeLor . 5. The
but yl pht hal i de sel f enul si fying drug delivery system
according to claim 1 or 2, further conprising water,

aTﬁ@'é’%l %hﬁlﬁ%@g Pﬁgegnuréﬂ\ééﬁyf éxﬁs\fé’ drulgbggzlpﬂmﬁhde according to

cl@ﬁﬁqfdi@gvﬁe?emltﬂe @u%t)?hthaﬁde % sé’h@@té@'ﬂ‘brﬁ Hfé @rﬁr?gﬂpﬂicﬁﬁﬁstmg of

is selected from ed e vegetable oils.

itdreicginmib} leabirdiars einti-dexérosrotary ngpfdrmg del | very system
according to claim 6, wherein the vegetable oils are
sel ected from any one of the group consisting of
sesane oil, corn oil, peanut oil, soybean oil, alnond
4olhe by%&%’ﬂhﬂwﬁéﬁlfﬁmms”ﬁ@ﬂ dtg deluerpisystesu aereing to claim
see d oliver ,oil, or the mxture of an

1755 Whilelbihe @miRYig EaeDh i Sheden JEIT A,Pes i thg Group

sttt SRR S helad lloefioe B Bfbtyiene
oxyethyl st Hol | epegl :
Ole?%er?‘ﬁ&@ap?gﬁgﬁe{/ c p?lg?igetwgke r%(\%tgyof 8T X:%%n& oil
pdiy&thyleneglycol glyceride, almond oil oleate polyethyleneglycol giycerin
ester, polyoxyethylene glycerin trioleate, polyoxyethylene sorbitan oleate, and
polyethyleneglycol-8 glycerin caprylate/caprate, or the mixture of any two or

more thereof.

5. The butylphthalide self-emulsifying drug delivery system according to claim

1 or 2, further comprising water, a solubilizing agent and a flavoring.

8. The butylphthalide self-emulsifying drug delivery system according to
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by weight. 9. The butyl phthalide self-emlsifying drug
delivery systemaccording to claiml1l, wherein the
seI f-emul sifying drug delivery system of

S B0 o 1 SRR e

oraI solid powder or granule, tablet, or delayed
rel ease tablet. 10. A process for t he preparation of

7. e ity Ir;ihlfﬁélﬁlle' Skar- éﬁhfml?lﬁtj' GubYdeidedf é&gsterqleéédéﬁ&%g to claim
acc

system 0 ording to clfarm 1, conprising conple

thwihareip thedegetablengils Are Qeﬂabt%dffwrﬁ @n?@?\@toﬂtﬁe Y rovg @6n313tmg

bath at 20 to 60C, then adding butylphthalide with

of giesariennil acetnnsikinepnuAred, adybean bihealexarichoinpeadiokernel oil,
prepare a dosage formaccording to the butyl phthalide

CoEpPh_serd ail, fsynﬂgwaf ggedaili g plivenait ntheanixture of any two or

more thereof.

8. The butylphthalide self-emulsifying drug delivery system according to claim
4, wherein the emulsifying agent is the mixture of polyoxyethylene castor oil
and polyethyleneglycol-8 glycerin caprylate/caprate at the ratio of 1:0.5 to 1.5
by weight.

9. The butylphthalide self-emulsifying drug delivery systemaccording to claim 1,
wherein the self-emulsifying drug delivery system of butylphthalide is in the
dosage form of oral liquid, soft capsule, hard capsule, delayed release capsule,

oral solid powder or granule, tablet, or delayed release tablet.

10. A process for the preparation of the butylphthalide self-emulsifying drug
delivery system of according to claim 1, comprising completely melting and
mixing the emulsifying agent in a water bath at 20 to 60°C, then adding
butylphthalide with agitation and mixing, and adding the excipient, to prepare a
dosage form according to the butylphthalide self-emulsifying drug delivery

system.
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