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I NCLUSI ON COVPLEXES OF BUTYLPHTHALI DE W TH
CYCLODEXTRIN OR | TS DERI VATI VES, A PROCESS FOR THEI R
PREPARATI ON AND THE USE THERECF TECHNI CAL FI ELD The
present invention relates To pharnmaceutica
conpositions. Mrre particularly, it relates to the

composi
i xed U os P ERER PRI AT TS WP

derivatives, to a ocess for their preparati on and
 HEY G OTRETRBY OR B BREREEINE AR ROGHSSHORTHIAR s a

wat er insoluble oily conpound with the foll ow ng

formul a: Theg £pRRATIVN PR USECRBEREQFEVOrotary and
dextrorotary butyl phthalide, due to 1 5 the presence

of a chiral carbon therein. Chinese patent application
No. 98125618. X di scl osed the use of |evorotary
butyl phthalide in the preparati on of pharmaceutica

TROPRSCAOPS: I preventing throni bosis and pl atel et
aggl oneration. It was found that butyl phthalide could

regul ate the function of NOS-NO cG N, 1P, system and t he
?}E? B8t dRYSHHion relaiss &bthewﬂlcalncqmiémﬁwlsowfeegargwl@qlw
i schem a. Chinese patent 20 application No. 9311"148.2

it reldtesCloogiRdinkiionS orfiplck &C BibatydpHiNAAel tWiAH 6 DY Kikiked or
in the preparation of pharmacenticals for preventlng

i shem a-i nduced di seases _.in, nanmal s or
leVOfﬂf}r-aé ﬁ’s@f sy HedERRGEES 4b P arnias By thef PEppragRn and
fron1natura| celery seed oil or by
the use thereof,

BACKGROUND ART

Butylphthalide is a water insoluble oily compound with the following formula:

CH,

O
There are two optical isomers, levorotary and dextrorotary butylphthalide, due to
the presence of a chiral carbon therein. Chinese patent application No. 98125618.X
disclosed the use of levorotary butylphthalide in the preparation of pharmaceutical
compositions for preventing thrombosis and platelet agglomeration. It was found that
butyiphthalide could regulate the function of NOS-NO-cGMP system and the
metabolism of arachidonic acid in the neurocytes after ischemia. Chinese patent

application No. 93117148.2 disclosed the use of racemic butylphthalide mixture in the
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chem cal synthesis, as described in Chinese patent
application No. 9910963.8 and 5 the prior reference:
Junshan Yang. Yalun Su, Chhnese Pharnaceutica
Bul letin, 1984, 31; 671, which realized the
avai l ability of butyl phthalide. The pharnaceutical -
| at i [ . i -
prege bt BBk S At A EA R Tk OROE tsonses
~ they are used to treat ischem a-induced diseases or
in mapeHboshwnansual |y, the formul ations for treating
acute di sease are 10 adm ni strated by intravenous
[ [ . : hal.i 10
FornpaRhdeRon BEVEHRE 1 X UL FOLTRARCORD RRUIR by
because of its oily characteristics. Therefore,
chemigplypinthasip. py dpscaiprdin Chinesp paignb Artichiiere NouSP10R673.8 and

resolved firstly in order to obtain injectable dosage
the prfrTBferdiRE: JuRShaAWRQS €aleh JuNVeBlck O bthRlitid A Buiictin, 1984,

clinical value of h™.butylphtalide, the 1.5 present
aPpIicant has filed a Chi nese patent application
31; @31y pideh realized dhe asiagabitibngd taskyBithaligs i pht hal i de wi t h

cycl odextrin derivatives; a process for its

AheRHanhh@0tigd FoFhElatis areh@i@RId tORIcHI Qe ag@id quicRly
whi ch solubility problem of butyl phthalide was

resol ved. However, the | evoyotatory hutyl phthalide
and GRG0 HhFrSirap GES Rl SR S dt T, 0 AfrabrsBrmscRguced
OF THE | NVENTI ON The present invention intends to

dised3e®\or dréribdsiss | OfuatloMitte X imdtionst fok phdakiab i slRite \didehse are
cycl odextrin or its derivatives, a process for their

o SRR SR DB i b LAk BLHS o

Wi th cycl odextrin or its derivatives. wherein the
forminlstad ipht dvdl ¢ageulesfobordl -adinxestradion|bevake biity oily aldadtbgstics.
i ncl usi on conpl exes nay be used to prepare various

Therg}birél isgﬁllbh%y %Po%llérﬁ %Hh% bsl’l%lzl};)lgthalide must be resolved firstly in order to
obtain injectable dosage forms.

For the purpose of investigation of the clinical value of butylphthalide, the
present applicant has filed a Chinese patent application titled “A inclusion complex of
butylphthalide with cyclodextrin derivatives, a process for its preparation and the use
thereof” on June 18, 2001, in which solubility problem of butylphthalide was resolved.

However, the levorotatory butylphthalide was not mentioned in that application.

DISCLOSURE OF THE INVENTION
The present invention intends to provide inclusion complexes of butylphthalide

with cyclodextrin or its derivatives, a process for their preparation and the use thereof.
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and liquid formulations. 5 The enbodi nents accordi ng
to the present invention are as follows: An inclusion
conpl ex of butyl phthalide with cyclodextrin or its
derivatives conprises butyl phthalide and cycl odextrin
or its derivatives, wherein the molar ratio of

l.nh e |vat|v
in By LR S SR Ml AR Bl i
above conprises D, L- n1xed or Ievorotatory 10
cyclodextiplot itatlé:rd&el.tiva'da evheyeth thedwtylpithatitetis B éemated we laverotary,
sel ected fromthe group consisting of ¢ cyclodextrin,

1& lﬁé’lﬁ%lgg %51{11&) IeQes I%g? ban& Ctl)% 1 va@rougpﬁm?ﬁy %ﬁ?ﬁlh%{f% solid

cyc n men |one e are se
Eroup consi sting of hydrox.yethyl-J3-cycl odextrin.
and hgeid dripelaipyas- ( 3- cycl odextri n, 15
dlhydroxypropyl (3- cyclodextrin met hyl

ipagH £dcofh JoU4k0 Feséﬁf‘hll Ash bichs fORdLLse

cyc o extrin, rlos cyclodextrin, carboxynet hyl
cycl odextrin, and squonyIaIkyI cvclodextrln Anmon

tf’ﬁé gy g P pRlexopl dybsilpfitealide witheesclasiigiginapovis, derivatives
hydr oxypropyl - cyclodextrin is preferred. 20 A process

comfaﬁé’es ﬁfu@ﬁﬁlﬁthﬂgdet R AR CRB R4 0s, RMENP %qﬁbﬂag fatio

cycl odextrin’or its derivatives is provided as
|l ows:. A solution wiith a concentration of 5 - 60%is

of blﬂw@bﬁlfa@ée By cystdiengingy dis slgaxatrvien iop the rasgaet 1 vakl ves

into a suitable solvent vehicle. .a liquid inclusion

TREPh@pathAHEY [héHtdakd dow tcBnﬁM@&SOQﬁXLfnhlﬂe@ rorl feSorotatory

derivatives is obtained by adding
butylphthalide.

The cyclodextrin mentioned above is selected from the group consisting of
o-cyclodextrin, B-cyclodextrin, and y-cyclodextrin.

The derivatives of cyclodextrin mentioned above are selected from the group
consisting of  hydroxyethyl-B-cyclodextrin, hydroxypropyl-B-cyclodextrin,
dihydroxypropyl-B-cyclodextrin, methyl-B-cyclodextrin, glucose cyclodextrin,
maltose cyclodextrin, meltotriose cyclodextrin, carboxymethyl cyclodextrin, and
sulfonylalkyl cyclodextrin,

Among the derivatives of cyclodextrin mentioned above, hydroxypropyl-B-
cyclodextrin is preferred.

A process for preparing the inclusion complex of butylphthalide with

cyclodextrin or its derivatives is provided as follows:

A solution with a concentration of 5 — 60% is prepared by adding cyclodextrin or
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butyl phthalide into the above solution, stirring to
provide a clear and transparent solution Wthout oil
drops, Werein the nolar ratio of butyl phthalide to
cyel odextrin 5 or its derivatives is in the range of
1. 1to 1 10. The process nentioned above may further

vion usj o 0
o FOARE Y an Sl Bl A o G BB Sac i of
t he tenperature of 40-80"C to obtain a solid
butyilpighalgieo rwitto npydadestritb uory | irht dalviaieeswi its h obtathedd et radding
or its derivatives, 10 The process ment i oned above

c tr i NGl ysi
ot RO B0 o AR B0 B deor 18, BB
derivatives until the concentratlon of cycl odextrin
solugipn withoyepil waensy detetn thg-molsr e4hio( oy hytylphihebdd trgeydhelextrin
solution for, e.g. about 12 hours to obtain white

orltprrewa%@rs% tﬂéﬂaﬁgédﬂgr toarl%dryl ng at 40-80 C, to

obtain a solid inclusion conplex of hutyl phthalide
with cyelodextrin or its derivatives. A, process for
prhe papdasy mantiongse thpye gnaxe Bithice somspristudsyinshthediquirk inglusipn

cyelodextrin or its derivatives according to another

comBRREFbuNIphBSHRS REEH cloB¥aRhIRNts &LRRATEE] B @&hﬁ&ature of
cyel odextrin or its derivatives into a colloid m

nortar. addi an appropriate anmpunt of suitable
40-804] @ Abtainehs r%elnclaﬁan§9mpkaxr9g° butydolyhalidgvath efcﬂfrd&ﬂraveor its
a paste; adding hutyl phthalide into the paste
deri@gised. i bed above, grinding for about 1-5 0 hours to
provi de a honngenous and vi scous paste, then fiItering
Hﬂ aste, and dry at 40-8[iC tp obtain a. soli
£ 1 BOPE ' woRhmee 8o uPWpPrlts‘l’ra‘foinHe‘SW ?WCE%%‘B]@eQ%er fiquid

or its derivatives, wherein the nolar ratio
incluisny tqatipleal dfd@JtylphmyaEﬂ@ kit Evdloduxtdin Srder dstatatives uhsl the
in the range of 1:1-10.
concentration of cyclodextrin or its derivatives is 10-15% (W/V), cooling the solution
for, e.g. about 12 hours to obtain white precipitate, filtering, and drying at 40-80°C, to
obtain a solid inclusion complex of butylphthalide with cyclodextrin or its derivatives.
A process for preparing the inclusion complex of butylphthalide with
cyclodextrin or its derivatives according to another aspect of the present invention
comprises placing cyclodextrin or its derivatives into a colloid mill or mortar, adding
an appropriate amount of suitable solvent vehicle, and stirring the mixture to provide
a paste; adding butylphthalide into the paste described above, grinding for about 1-5
hours to provide a homogenous and viscous paste, then filtering the paste, and drying

at 40-80°C to obtain a solid inclusion complex of butylphthalide with cyclodextrin or

its derivatives, wherein the molar ratio butylphthalide to cyclodextrin or its
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A process for preparing the inclusion conplex 01
hut vl pht halide with cyclodextrin or its derivatives
according to yet another agpect of the present

i nvention conprises addind cyclodextrin or its
derivatives into a suitable solvent vehicle to 5

den@gﬁv%lsﬁgﬁtﬁ@{a E%ﬁf]l\’f"lidq a concentration of 60%

di'ssol ving ng e butyll,hthalide into an appropriate
amount of ethanol with purity of 99..-0, hiring the
tAvopretsst ifonspreparing ithg, inchustind ropnméen ofobugilphthalists! ivwith
i nclusion conplex of hutylphthalide with cyclodextrin

cyclgﬁext it Br ﬁ? LY Ye §cco}lm§%ﬁj jﬁt LHGHEPECL @ttﬁes% resent invention

pht alrde to cyc nor it erivatives is
|n the range of 1:1-1.0. 10 The dryi ng nethod
compgipes gliine spdodexiny o dtsadgrivafyenmtorat fioablessdvensvehicle to

direct drying. spray drying, or freeze-drying.
obtabiX 28RLASH Qrﬁtht%n%g}ﬁf’a@loﬂ%? t5L&ag dd1§s%l\){ﬁ§fhe\‘b%lfylﬁll1tﬁ§llc?cr ifito an

wat er, ethanol, nethanol, propano I Sopraopa. n. o
et hy Iene choI pro ylene % col , glycerln or
aPPrﬁE’é%tS ﬁ‘é“’uBP of ﬁhanorhv‘%ﬁhl?‘é“ltﬁfo Qﬁ%’ iBingrtherhy e solutions, stirring,

above-nenti oned sol vent vehicles, wherein. water is

and af}rnﬁ’g &f §thiaGh solid IHEsibh ‘&&ﬂnﬁlekﬂﬁ"bﬁ%}lﬂﬁhﬁ%ﬁi‘ cfflodextrin or

but yl pht halide with cyclodextrin or its derivatives

he direct| sed pr.od |d formul ati ons,
its g%%%tla%%. HPErSH e mﬁfaécﬁﬂenguw}ﬂhé@ g b ;ﬁyﬁiﬂv@?xmn or its
liquids fir oral adm ni stration, syrup, and the I|ike:

derivifi®es 86 itk rangd o651 010conpl ex of butyl phthalide with
cycl odextrin or its derivatives may he wused to

e S, SR LR SRt S AR e
drying, spray drying, or freeze-drying.

Examples of the above-mentioned solvent vehicles are water, ethanol, methanol,
propanol, isopropanol, ethylene glycol, propylene glycol, glycerin, or acetone, or the
mixture of any two or more above-mentioned solvent vehicles, wherein water is
preferred.

Such liquid inclusion complex of butylphthalide with cyclodextrin or its
derivatives may be directly used to produce liquid formulations, such as infusion,
injection, injectable powder, liquids for oral administration, syrup, and the like; The
solid inclusion complex of butylphthalide with cyclodextrin or its derivatives may be
used to produce solid formulations, such as tablets, capsules, granules, dispersible
tablets, and the like.

Not wish to be bound by any theory, the inventors believe that cyclodextrin or its
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Not wi sh to be bound by any theory. the inventors
believe that cyclode.xtrili or its derivatives could
trap the butyl phthalide ingo their tubular structure
to generate an inclusion conplex of butyl phthalide
with cyclodextrin or its derivatives, thereby

%
der ARG VSRR SR BEKPRING: JAOYRe: sebiesrashre g ggpe
butvl phthalide in the formof inclusion conplexes can
inclypéond icpptaxy of pptyilddhalideswith ceystodsxtringon dis ddssivgévesoteseby
Limtations such as poor water-solubility disability

1mpfo@1r%§th@' Wael .Jsc}fub1ﬂ8p1)f ﬁﬁ’tyl&ﬂﬁﬂﬁaﬁhé dAc&ﬁ@iﬁ lya&ey ?ctla/g Xm%redlent

I nj ect abl e dosage “forns e overco
or its derivatives are water-sol uble pharmaceutica
butydphehabiderin shefarm off inglupien omapbaxey carrhe direedl yuaipdiad in solid or

conpl exes of butviplrthalide with cyclodextrin or its

liquid@los Yt foMBS IRFAREGRGULR §§ R wﬁ%ft@r—s%@ﬂﬂﬂ?@l &sdtith 8o be directly
formulated into various Iiquid and solid 10 ddosage

faornms. . The inclusion conpl exes have the advant ages
applisddp selid, @&zf‘&lalboam@fstﬂ%d@aaaﬁ foymyerp he Qere@mgascul ar
irritation. The solubility of inclusion conplex of

loyichldpRichad: igkeddmvihivds 6 W BYRIMRY bhardBc&iichlOgX i EAth with
in water at 25C is }24ng/ 100nil. he i ncl usi on

it (RO AOEAGEPArSTPIKS B BELRTIHOG A R B0LR S it
the limtation that butvl phthalide cannot be used to

derivhbivey priepared khcakbychré ouitabl ol lRMBrmiMed tgto tvatohileduid Bad solid
the wat er - squbiIity is unproved, the resulting solid

e gve t he advant ages such,as rapid
dosog Ay U dRUGBbA OB TG ThARGHEC Such as. good
hi oavai l ahility, which is nore applicable for clinica
watets@ubilitne and dittle auscular itr@dtiomn Tas sajubility nd indladios icomplex of
conmpl ex of butyl phthalidc with

buty& %.'[186 Wlﬁ%%$g§%%y§ cl o?%é{r{ﬂn@e\&mgﬁq% Sd(ve\ds g?%ﬁg/ 100ml.

nanely. test group and control group.
The inclusion complex is particularly applicable for preparing liquid dosage forms.

The present invention overcomes the limitation that butylphthalide cannot be used to
prepare liquid formulations. Due to the fact that the water-solubility is improved, the
resulting solid dosage forms have the advantages such as rapid disintegration, good
solubility and high bioavailability, which is more applicable for clinical use.

The wvascular irritation assay using inclusion complex of butylphthalide with
hydroxypropyl-B-cyclodextrin is provided as follows:

Eight rabbits were divided into two groups, namely, test group and control group.
For the test group, 2.45 g/kg of the inclusion complex together with 40ml of 5%

glucose were instilled via the marginal ear vein of a rabbit at the rate of 1.5 mi/min.
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For the test group, 2.45 g g of the inclusion conplex
together with 40nmlL of 5% gl ucose Were instilled via
the margi nal ear vein of a,;rabbit at the rate of 1.5
mimn. The adm ni stration"was once per day and | asted
for 3 days. For the control group, 10-~% acetic acid
.adm nj s ' vel 0 i.de_and 5%
The RBSHN RS bRGs b Soot HE8 gt 3 BBonES: BoiPrllEent.
on the opposite side serving as negative control. The
10%a deritini aid atas oniniiaistraigd finto Geday s/eirRes unessidhank d% Ightcose
there was no topical abnormty in the test group
inj e&{otne\'i/asg ilgﬂﬁéd §1|t1tH1 tjhgl rraé)b?t Eel}em{] ﬁgaaa}i):ﬁ/q%ltg QM %rvigléfas negative
gl'ucose I njection. wever, toprcal hyperaem &,
t hi ckeni ng, and exudati on were observed after 1.0%
conted etheadaeingtianpre lasied dor ey saB swts shgyedthst thiret was no topical
instillation of the inclusion conplex has little
hahh : Lk M . . .
abn can : glé @‘ffsté" %tr%rgﬁlg%%%c%@ig’nﬁ%g talt a%)I tiel@ 3 E@%’g %b%()lf or rflg .gﬁwose
.. BEST MODE FOR CARRYI NG QUT THE | NVENTION In the
njeciipamploseeves depigiinbynesranta frideams, iand exxuflgiipn were observed
hydr oxypr opyl - p- cycl odextrin is preferably used as

aftert 18P RESHD 2R QSRfectibf the exanpl es according to the
present invention, suitable solvent vehicle for

di ssol ving cyclodextrin or its derjivatives is water.

THeiaptaystuegess thab instillaien of Hireimelusion qomplexhasplijtlsgrascular

exanples are particularly described, but the present
irritatiOMSadd Hat iife MRtusiont QEIREX on BE Uskditd Bebduldeigk&able dosage

forms.

BEST MODE FOR CARRYING OUT THE INVENTION

In the examples according to the present invention, hydroxypropyl-p-
cyclodextrin is preferably used as trapping agent.

In the examples according to the present invention, suitable solvent vehicle for
dissolving cyclodextrin or its derivatives is water.

To illustrate the present invention, the following examples are particularly
described, but the present invention is not intended to be limited thereto.

EXAMPLE 1: Preparation of the solid inclusion complex of butylphthalide with
hydroxypropyl-B-cyclodextrin

The inclusion complex is prepared by

(1) weighing 32.38 g (0.0210 mol) hydroxypropyl-B-cyclodextrin, adding it into
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EXAMPLE 1 : Preparation of the solid inclusion conplex
of butyl phthalide with 20 hydroxypnpyl-3-cycl odextrin
The inclusion conplex is pgepared by (1) weighing
32.38 g (0.0210 nol) Ilydroxypropyl-13-cyclodextrin,
adding it into 400 nil. distilled water, and

1S [ i.ng. weighing 1 g (0.0052
4009ﬁé?§h%3t t&. 4g%§%§%%3§g¥%1 I)lg’and adding it into
t he hydroxypropyl p- cyclodcxtrln sol ution nentioned
dBbweigh(ra) 1 gz (xG45@gmel) dutyildebalils| sgpiratel ¥, end 2ddimgritiirds the
by magnetic stirring nethod at a 5 speed that the

hydrggggspb%%.%gaaaéxthﬁ sHAb Blefiloadiibbic:the sol ution i s

ransparent, e liquid inclusion
onpl ex of hutyl phthalide w th hydrox%lropyl
13) atyens de mixgsl solptagn far| 20eminygest lemiapegiicostirnes msithnd at a
conpl ex of butyl phthalide wi th hydroxypropyl
specd kBatGHE kQdGHE Eddhot BE QMR- ﬁhﬂlrfhe gbl‘rﬁhgﬁ ﬁgclée[r dnﬁttpansparent

vials, and freeze-drying if.
2931. 26, ' 1158. 24, 1081. 60, 1032 07 946
to dggnethe liguid inglsign 1epmplox @o@uwpht@ld@s Wl% hydroxypropyl
75.04, 74.93, 62.89 ppn~. EXAMPLE 2: Preparation of
_.@% 6ds@hh;d i nclusion conpl ex of levorotatory _
utvlphth al .ide w th hydroxypropyl-(3-cyclodcxtrin 15

d I I 1
\R& Eﬁol I I ggly Er?cg.[s%g}lng)rgég*)% %@Eﬁ{;ﬁﬁiégy\vi&h )hydroxypropyl
) ropyl - ( 3- cyclodextrln adding it into a m xed
-B-cHb K Hrin ﬂﬁ-m%@x G filln, @ Sillink li€@toMah R ariBeez€-difingRs ol ut e
et hanol , dlssoIV|ng it with stirring;
IR (KBr): 339346, 2931.26, 115824, 1081.60, 1032.07, 946.55,

580.68.C-NMR: § 131.47, 105.07, 84.03, 76.29, 75.04, 74.93, 62.89 ppm.

EXAMPLE 2: Preparation of the solid inclusion complex of levorotatory
butylphthalide with hydroxypropyl-B-cyclodextrin

The solid inclusion complex is prepared by

(1) weighing 32.38 g (0.0210 mol) hydroxypropyl-B-cyclodextrin, adding it into
a mixed solvent of 400 ml distilled water and 20 ml absolute ethanol, and dissolving it
with stirring;

(2) weighing 1 g (0.0052 mol) levorotatory butylphthalide separately, and adding
it into the hydroxypropyl-B-cyclodextrin solution mentioned above;

(3) stirring the mixed solution for 20 minutes by magnetic stirring method at a

speed that the solution cannot be spattered, until the solution is clear and transparent,



10

15

20

(2) weighing | g (0.0052 nol) |evorotatory

hut y% pht hal i de separately, and adding 20 it into the

hydr oxypr opyl - 13- cycl odcxt pi n sol uti on nmenti oned

above; (3) stirring the m Xed solution for 20 m nutes

by magnetic stirring nethod at a speed that the

ti 0 a S ' ' -

o SR8 FENI RSP LIS sbrhorol iy Ryl wieh

|nclu5|on conpl ex of Ievorotatory butyl pht hal i de with
hydioygiproryl-piegelpgdxirit;3- cycl od extrin; (4) concentrating

the liquid inclusion conplex of |evorotatory

Rt (b pRLhA] e Wi ﬂammgygngm TSRS Dl Bpnatice

rying I reduce sure
SO|Id |nclu3|on conpl ex of |evorotatory butyl phthalide
withwhydioxppdermdyBoessindex®, ang cirpidgit pider rEQURPIEEsSBre, to obtain

Preparat|on of the solid inclusion conplex of

the rR:F\Jslﬂﬁf 'cgt‘ﬁﬁf%(t & leb&%‘ieg&ﬁpﬁlﬂg%ﬂﬁﬁdg X%;t/lp ?x%ﬁto&s/ﬂrof)yﬁﬁ-

st on conpl ex”i epar ed

hing 8.2 g (0.0053 nol)
Cydﬁ$ﬁ%@%vpropyl-p-cyclodextrin, placing it into a
nortar, adding about 4 ml water and grinding the

m xture into a paste; then weighing 1 (0.0052 nol)
but yl pht hal i de and adding it into the nortar; (2)

rindin he m xt ure urs to obta
%8%151@# FapRprtiane %ﬁf é“C? usion ¢qrpRlex PﬁB“‘b’l?élﬂﬁé'é‘F avith
then drying at 60C for 4 hours and grinding, to obtain
hymbﬁﬂxbﬁﬁQEbydbmﬁhﬂﬁlon conpl ex. EXAMPLE 4. Preparation

of 1 yophili1zed injectable powder using the inclusion.

The solid inclusion complex is prepared by

(1) weighing 8.2 g (0.0053 mol) hydroxypropyl-P-cyclodextrin, placing it into a
mortar, adding about 4 ml water and grinding the mixture into a paste; then weighing
1 g (0.0052 mol) butylphthalide and adding it into the mortar;

(2) grinding the mixture for 2 hours to obtain a homogenous and viscous paste,

filtering the paste, then drying at 60°C for 4 hours and grinding, to obtain the target

inclusion complex.

EXAMPLE 4: Preparation of lyophilized injectable powder using the inclusion
complex of levorotatory butylphthalide with hydroxypropyl-B-cyclodextrin

The lyophilized injectable powder is prepared by

(1) weighing 1 g (0.0052 mol) levorotatory butylphthalide;

(2) weighing 82 g (0.053 mol) hydroxypropyl-B-cyclodextrin separately and
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conpl ex of levorotato y butyl phthalide wth

hydr oxypropyi f3 cyclodextrin .10 The |yophilized

i nj ectabl e powder is prepaped by (1) weighing 1 g
(0,0052 nol) levorotatory Dutyl phthalide; (2) weighing
82 g (0.053 tnol) hydroxypropyl-13-cycl odextrin

SRR PSR oV o, L i TS0 m 0 st o,

t he hydroxypropyl -13- cycl odextrin solution nentioned
dBpadslignttie $¢vioratatogy butglphihatide arto (h)hydragprgyt-fecyclodextrin
m xture into a freeze drier, freeze-drying and cappi ng

solu '811 TR TR &)ﬁl{l‘{il‘l%éﬁqﬂ’?{%ggt abl e powder. EXAMPLE
. T sal |

eparation o e infusion ol' the inclusion
conpl ex of butyl phthalide wth ) _ )
Ky uplesipgrtbpywix®ee gye laolieece diiar, Trrezediving and Cepring topbtain
the inclusion conplex is prepared by 10 ) wei ghi ng

the l'y?gplﬁﬁz&liﬁj%pgglc%dﬁ&) hydr oxypr opyl - (3-cycl odextrin,
adding it"into 400 m distilled water and di ssol ving

wWth stirring, adding 0.5 g active carbon, then
stirring and heating to 80C for 14 m nutes. and
filtering to renove active carbon; (2) weighing | g

S L0p2 el )Pr@ﬁhﬁrﬁﬂi&p%@aﬁqj{ﬁe SRRRIA QFYthaNfheRsRBOLYhPBx of
it into 10 nil ethanol, adding the solution into the

hydr oxypr.opyl - Ji -cycl gcl extrin solution 15 nenti oned
butyh%‘&iﬁé‘,deéﬁﬂ@l W@‘H@PFWBWYQ@%W% for 20 minutes (the

speed is controlled so that the liquid cannot be

Imahiafcadiusion sTh&inalugioalceafhland ptdpandmar ent sol uti on

of the

(1) weighing 32.38 g (0.0210 mol) hydroxypropyl-B-cyclodextrin, adding it into
400 ml distilled water and dissolving with stirring, adding 0.5 g active carbon, then
stirring and heating to 80°C for 14 minutes, and filtering to remove active carbon;

(2) weighing 1 g (0.0052 mol) butylphthalide separately and dissolving it into 10
mi ethanol, adding the solution into the hydroxypropyl-B-cyclodextrin solution
mentioned above, and magnetically stirring for 20 minutes (the speed is controlled so
that the liquid cannot be spattered) to obtain a clear and transparent solution of the
inclusion complex of butylphthalide with hydroxypropyl-§- cyclodextrin without oil
drops of butylphthalide;

(3) supplementing water to reach a volume of 800 ml, adding 7-8 g injectable
sodium chloride, measuring pH and adjusting the pH to 3.5-7 with 0.05 N of HCI and

0.05 N of NaOH, supplementing water to reach a volume of 1000 ml, adding 0.1 g

active carbon, and stirring for 20 minutes;
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i ncl usi on conpl ex of butyl phthalide with
hydr oxypropyl - 13- cycl odextrin without oil. drops of
butyl pht hal i de; (3) suppl egenting water to reach a
vol une of 800 tnl, adding 7-8 g injectable 20 sodium
chl oride, neasuring pH and adjusting the pHto 3.5-7

h a R '
et S eckhot Fouf Dk o B e RE ST REE B Broo
active carbon, and stin-in.g for 20 mnutes; It (4)

ml/boeiEay i antp ctaaidgoat 1 § @mfortd) malutksi on, filling the

solution into bottles (100 m -bottle) and autocl avi ng
at 115°C J[or 30 ml-lutes. EN-AMPLE 6: Preparation of
gl ucose infusion of the inclusion conplex o
butyl pht hal i de with hycl roxypropyl -13-cycl odextrin The
GXAMSEE Af Ps¢ramation vheglioned dsfusinn cefirieeinciusiqr epapley of
by ) preparlng the sol ution of the inclusion conpl ex

ropyl [ 3-cyel odextrin
butygfhﬂg’eggl?‘? tégéﬁ Pl%% of EXAMPLE S: (2)
wei ghi ng -SO Lectable glucose addi ng water to
E@a@hloaswmﬁwm fot e Glusion cpmphedis repsEdng wi t h

stirring, then adding 0.1 g active carbon and heating

he pPapXtite eh&iNbidtiohhsr Me iatieiRe ToMpl BPiHut@PKthalide with
nei htai ning that status For 15 m nutes, then renoving

carbon: (3) adding the glucose sol ution into the
hydrggyniepx) wcl@d%r%@sai@se%wguwtep (Huang @nehEXad Mg er to

reach a volunme of $00 nil, and adjusting its pHto 4

(2)t heiBhid3 SOlgslrﬁéc@iblé‘@ucés’bd addihg YtdN 10 fred¥B @Holume of 100 ml

supplenentlng water to reach a volume of 1000 1111,

and dissolving with stirring, then adding 0.1 g active carbon and heating the mixture
until the mixture begin to boil and maintaining that status for 15 minutes, then
removing carbon;

(3) adding the glucose solution into the solution of inclusion complex,
supplementing water to reach a volume of 800 ml, and adjusting its pH to 4 with 0.05
N of HC1 and 0.05 N of NaOH, supplementing water to reach a volume of 1000 ml,
then adding 0.1 g active carbon into the solution, and stirring the solution for 20
minutes;

(4) filtering the solution coarsely and finely with filters or filter stick (pore size of
1.0 um, 0.45 um, or 0.22 um), filling it into bottles and autoclaving at 115°C for 30

minutes.

EXAMPLE 7: Preparation of sterile injectable powder using the inclusion
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then adding 0.1 g active carbon into the solution, and
stirring the solution fir 20 mnutes; (4) filtering
the solution coarsely and hinely with filters or
filter stick: (pore size of 1.0 Lun, 0.45 LtlI11, O
0.22 Ltnl), filling it into bottles and autoclaving at

compled oFie ooy Bl TURE B Ao ERRL B RS
conpl ex of Ievorotatory butyl pht halide with
Ry stexipinggeydble Bowdarliopierarcd hy The sterile injectable
powder is prepared by (1) weighing 32.38 g (0.0210
. r | .
beliid BT8R PRVOET SRR LR cPopaBiin Bp o steil
volume of 90 nil, adding 0.1 g 5 actlve carbon into
opergiien sesinut dissplving dhinte atatardotachn woluee o P9 Imk ladding 0.1 g
m xture begin to boil and maintaining that status for

act1v135:amoﬂ%t%sthe @ﬂgtl(gﬂ Itﬁe%rﬁeﬁﬂn R ERRYE uhtlG @ﬁﬁ)pﬁﬁrt ’tﬁ:%ﬁ’) tg boil

weighing I g (0 nol) Tevorotatorv
and adding, it |nto the sol uti on of

and Mo ItHRNE rﬂéﬁéﬂaﬂ(sac% Ve mirtes, and filterye teagmers thglcpspon;
stirring. the mxed solution I'br 20 mnutes (tile

£PeRsighit 5)11%) (G008 Rbl)asy36tatdibutyishhdeiadd %@Hﬁigﬁt B the

spattere O obtain'a clear and’transparent sol ution

of the inclusio conplex of | evorotatory
solutiep o iy eserary ke klodgytginoxy pr op_yl - J3- cycl odextrin

wi t hout oil drop of butvl phthalide; (4) sLipp

tﬁnmagﬂétioaﬂﬂ watigs the meRahsdutie Use 20f mifledr(the speed is
filtering through 0.22 ~1111 nenbrane, filling |nto

contré)ﬁﬁg' SR gtilz?t t%e(hquld canno’%ebe s}falat%])ed) 1;0r gl?t%xg] g rc ear %ng transparent

solution of the inclusion complex of levorotatory butylphthalide with
hydroxypropyl-B-cyclodextrin without oil drop of butylphthalide;
(4) supplementing water to reach a volume of 100 ml, filtering through 0.22 pm

membrane, filling into 10 m! vials (2-3 ml per vial), freeze drying and capping.

EXAMPLE 8. Complexation levorotatory butylphthalide with B-cyclodextrin

The complexation process is conducted by

Weighing 3.5 g -cyclodextrin, adding it into 100 ml distilled water and heating
the mixture at 40-60°C to dissolve B-cyclodextrin, then adding 1 g levorotatory
butylphthalide and mechanically stirring for 2-3 hours, cooling in the refrigerator for
4 hours, filtering, washing with ethanol and then drying to obtain the inclusion

complex of levorotatory butylphthalide with B-cyclodextrin. The inclusion complex is



15 EXAMPLES 8. Conpl exation | evorotatory

but yl pht halide with f3-cycl odextrin The conpl cxation

process i s conducted by Wjsghi ng ycl odextrin., adding

it into 1.00 mM. distilled water and heating the

m xture at 40-60 C to dissolve ~-cyclodextrin, then
t l.ide and

forn?lﬂgﬂre]@ %ﬁ% g ods%\éﬂﬁ %Qa @ Fg%lszﬁ%gh %éé %1}418&3@1 %ngio ap?]u es, ﬁtct he

refrlgerator for 4 hours filtering, mashlng mnth

et hanol and then drying to obtain the inclusion

conpl ex of levorotatory butyl phthalidc wth

(3-cycl odextrin. The inclusion conplex is ]:3

formul ated into various solid dosage fornms such as

tabl ets and capsules, etc. 14 CLAIMS 1+ 1. A

i nclusion conplex of butylplithalide with cyclodextrin

or cyclodextrin derivatives, conprising

butyl plithalide and cycl odextrin or cyclodextrin

derivative, wherein the nolar ratio of butyl phthalide

to cyclodextrin or cyclodextrin derivatives is

1:1-10. 2. The inclusion conplex of butyl phthalide

with cyclodextrin or cyclodextrin derivatives

according to claim1, wherein said butylphthalide is

D, L-mxed or |evorotatory butylplrtlialide.
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~. The inclusion conplex of butylphthalide with
cycl odextrin or cyclodextrin derivatives according to
claim1, wherein said cyclodextrin is selected from
the group consisting of a-cyclodextrin, 13-cyclod
extrin and y-cyclodextrin. 4. The inclusion conplex.
O butylphthalide with cygfagextrin or cyclodextrin
derivatives according to ¢claim1l, wherein said
cycl odextrin derivatives are selected 15 fromthe
group consisting of hydroxyethyl-(3-cyclodextrin
hydr - c: oxypropyl - 13- cycl odextri n,
qi hy dnoR¥iBR OIS 'oqyﬂtggﬁﬁlgﬁﬂé‘ with! %%'g%hé)&ﬁﬁ or cyclodextrin
cycl odextrin, d?ucose C odextrin, I'tose
cyclodextrin, neltotri ose cyclodextrin. carboxynethyl
derl jives deorRrising hatyinhtiadidg | aadkspicladgeitisde eydledexgin fpmvative,
i ncl usi on conpl ex of butyl phthalide with cyclodextrin
wheRin eChBHeXitld 8 b QlpHelalidatd ¥ESoAGEN B BEidRx &Rl vhLives
or 4, wherein the preferred cyclodextrin derivative iIs
. . liydr-o x ypropyl - f3-cyclodextrin. 6. A process for
ml‘bﬂﬁparing the inclusion conplex of butylphthalide with
cycl odextrin or cyclodextrin derivatives, conprising
bhahstiapssioh @19 of belydsiandlidenwitRcyetabad8Xd:! éRlodextrin
derivatives into a suitable solvent vehicle to obtain
.a . solution with a. concentration of 5-60% .adding .
der vy BRETEINgdk claimg ﬁh@fﬁglarrmsﬁléntmt&niﬂwﬁﬁa ¥ Probraiigdaor
l'iquid inclusion conplex of butylphthalide wth
levoeytbodaxylphthalde. cycl odextrin 5 derivatives. ?. The
process for preparing the inclusion conplex of
utyl pht-hal i de with C extrin. or cyclodextrin .
Jorte B 9deh et nb SUETRH ooV PG RES st o Blodguin
the step of drying the liquid inclusion conplex of
derivatived plobhiihg thecliint b whetiadaixt ¢yicibdextrin is selected from the group

consisting of a-cyclodextrin, -cyclodextrin and y-cyclodextrin.

4. The inclusion complex of butylphthalide with cyclodextrin or cyclodextrin
derivatives according to claim 1, wherein said cyclodextrin derivatives are selected
from the group consisting of hydroxyethyl-B-cyclodextrin,
hydroxypropyl-p-cyclodextrin, dihydroxypropyl-p-cyclodextrin, methyl-f3-
cyclodextrin, glucose cyclodextrin, maltose cyclodextrin, meltotriose cyclodextrin,
carboxymethyl cyclodextrin and sulfonylalkyl cyclodextrin.

5. The inclusion complex of butylphthalide with cyclodextrin or cyclodextrin
derivatives according to claim 1 or 4, wherein the preferred cyclodextrin derivative is
hydroxypropyl-B-cyclodextrin.

6. A process for preparing the inclusion complex of butylphthalide with
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cycl odextrin derivatives to obtain a solid inclusion
conpl ex of butylphthalide with 10 cycl odextrin or

cycl odextrin derivatives. 8 The process 1br preparing
the inclusion conplex of butylphthalide with

cycl odextrin or cyclodextrin derivatives according to

eyclf B B oyftodctin FEPANE, Mo fing FE R RERIER o Rt
cycl odextrin or cyclodextrin derivatives into a

or cydpdaxitdm dovivatives oum cenitalle isolventf vehicla oo ¢Bigdn( asalyition with a
cooling to obtain white precipitate, filtering, and

condehliot 2000 R B PPhAatAEkHS RN AT, S o obtain 2

~ derivatives. process for Erigaang the inclusion '

liquido agrlesiorof coputlsa phft thahilplethalideh vatic | avglodextrin oF cyclodextrin
cycl odextrin derivatives, conprising the steps of

derivdti®gd.ng the O cyclodextrin or cyclodextrin
derivatives into a colloid ml|l or nortar, adding a
sui tabl e sol yvent vehicle to obtain a paste, adding )
ButhepRtosatsi &y Prspeying dhe)arglesion jcomplen gf bardphthalide, gvith
to obtain a solid inclusion conplex of butyl phthalide

cycl¥dekbrir Y€ ERIGIEk frimd @Hvatl esCaebs to LBindl 8! fuvabel ¥SiBpridifle the
A process fir preparing the inclusion conplex of

but yl pht hal jde with, cyclodextrin or cyclodextrin |
step gdrdriiae; %él,q%dowﬁhsgqqqéorflwsx S/ Bhthgilf wygh cvelodextrin or
cyclodextrin or eyclodextrin derivatives into a

cycledextrib Heriw@ivve s okl 6/s61il an@dign BompRa! oft hatlpWhahidé whth
concentration of 5-60",'x, dissolving butyl phthalide

evelifgsBiger PR RSy IE %S0l ut' one, otirring, and drying

to obtain a

8. The process for preparing the inclusion complex of butylphthalide with
cyclodextrin or cyclodextrin derivatives according to claim 6, further comprising the
steps of concentrating the liquid inclusion complex of butylphthalide with
cyclodextrin or cyclodextrin derivatives into a solution with a concentration of
10-15% (W/V), cooling to obtain white precipitate, filtering, and drying to obtain a
solid inclusion complex of butylphthalide with cyclodextrin or cyclodextrin
derivatives.

9. A process for preparing the inclusion complex of butylphthalide with
cyclodextrin or cyclodextrin derivatives, comprising the steps of placing the
cyclodextrin or cyclodextrin derivatives into a colloid mill or mortar, adding a suitable

solvent vehicle to obtain a paste, adding butylphthalide into the paste, filtering, and

drying to obtain a solid inclusion complex of butylphthalide with cyclodextrin or
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solid inclusion conplex of butylphthalide wth

cycl odextrin or cyclodextrin derivatives. 11. The
process for preparing the jgncl usi on conpl ex of

butyl phthalide with 10 cyTlodextrin or eyclodextrin
derivatives according to claim6, 9 or 10, wherein

c Clggéqu_in ﬁéﬁ\}aﬁ%se sol vent vehicle is selected fromthe
Y group consisti'ng of water, ethanol, nethanol,

propanol , isopropanol, ethylene glycol, propylene _
dPy dolprogsy cfer i prepasimgt tiee incluston lvempricxedf Soityiphthalide with
vehicle of any two or nore above sol vent vehicl es,

eyl SRS Br o 2R AT, Pomplis o R 0P cyrodegein
or eyclodextrin derivatives, wherein the l[iquid )
or cyghedertindertatipbeintaf shifable polvpetl vehiclaa ebtaigycsadetéon with a
or cvclodextrin derivatives may be directly used to
(SN o y S
D 22 e hafAE In@So) GpPEpEfe amount of
adm nistration, syrup, and the |ike; the solid )
cthang] arighs ety o8 3P e xnigmarhe e spliutipms. isiaing apd drying to obtain a
cycl odexti-.n or cyclodextrin derivatives nmay be used

solid AndNLQEHCBoRplek d oH OBRIRLIIRALAE . withU %Pcl@§exttﬁﬁ’| 8t Seyclodextrin
capsul es, granules, dispersible tablets, and the |ike.

derivatives.

11. The process for preparing the inclusion complex of butylphthalide with
cyclodextrin or cyclodextrin derivatives according to claim 6, 9 or 10, wherein said
suitable solvent vehicle is selected from the group consisting of water, ethanol,
methanol, propanol, isopropanol, ethylene glycol, propylene glycol, glycerin, acetone,
or the mixed solvent vehicle of any two or more above solvent vehicles, wherein
water is preferred.

12. Use of the inclusion complex of butylphthalide with cyclodextrin or
cyclodextrin derivatives, wherein the liquid inclusion complex of butylphthalide with
cyclodextrin or cyclodextrin derivatives may be directly used to produce liquid
dosage forms, such as infusion, injection, injectable powder, liguids for oral
administration, syrup, and the like; the solid inclusion complex of butylphthalide with
cyclodextrin or cyclodextrin derivatives may be used to produce solid dosage forms,

such as tablets, capsules, granules, dispersible tablets, and the like.



