Inclusion Complexes of Pinocembrin with Cyclodextrin or its derivatives TECHNICAL FIELD
The present invention relates to an inclusion complex of pinocembrin with cyclodextrin or its
derivative, to_a preparation prqcess thereof; to a pharmaceutical composition containing the
same, and tolB¥sTONsSiaRRIGS R Qb RipRIINBER PrEMhad adeatebhpodtigsrivatives
BACKGROUN OF THE INVENTION Pinocembrin,knownas5b,7-Dihydroxyflavanoneor
2,3-Dihydro-5 EGHYdIoxx 2 PHEDYY 4H-1-benzopyran-4-one, is a water insoluble flavonone
compound with the following formula: There is one chiral center in the structure of
pinocembrin,flaﬁ\d n%tural inocembrin is n its ?-conficg};lr;ljéition with L?EB '5 bei 3;45.3%% 0.9,
boetone as SUNENY PSSR LEIHSRIS bl e R ORI h B G Radn
found in nut pints, calalgprisifeareds adedicagive, tma thecikaation qwazessetheatods to a
(Combined aketiiearOERAL N PRRGRTAETYRENARRDI NG 48Y LA este 2N
therefore in gbundance (Yonghao Cheng, Yabo Duan,”Yan QI, Xiadyun Guo, Yuanfeng Tong,
Guanhua Du}%ﬁ@‘%%ﬁ&ﬁﬁé‘aﬁe%@@?ﬂ@@@@%@@} RBMPRSHORIs reported in the
literature that pinocembrin is sensitive to plenty of malignant bacteria and fungus, and shows

a relatively gBGRIGRAEIN €¥ECT B §BiANIENTSONEe drug resistant strains (Hyun Koo,
Pedro L. Rosalen, Jaime A. Cury, Yong K. Park, and William H. Bowen, Antimicrob. Agents &

Ch ther. 2002, 46 (5). 1302-1309). CN20041003786 ISGl Leuo-pi brin h
o ies R g M TEITT e
water-insolu A. ma an
njecton for deANEFRIVBION EepRRIRIN IR R BIMACRIIGBL ATy aions are

required to release active agents quickly and exert effects rapidiy’when they are used to treat

an acute disease such as cerebrg| apoplexy, the most common clinical method to treat the

pharmaceutical f of pinocembrin with good water-solubility. DISCLOSURE OF
THE INVENTIO e tayventors of the present invention have surprisingly found that the
water-solubility of p noce brin can be enhanced greatly by using cyclodextrin or its derivative

¥

to foiiii an inclusion €omplex of pinocembrin. Therefore the present invention provides an
inclusion complex of pinocembrin with cyclodextrin or its derivative. The inclusion complex
comprises pihd@shifincaed ehtiad eguiteninstberisiugdiacany piteceshiiabandenatisal
ratio of pinoGsTRBEBHbEMEgeiriner YscderiaivisHdn Wit angR Of bdidgl Msandgorey,

preferably is'in the range o{ 1:1-1:10.
acetone as solvent).

(S)-pinocembrin is a natural product extracted from propolis. It is also
found in nut pines, eucalyptus leaves, acacia gum, and the like with low
concentrations (Combined Chemical Dictionary 2004). Now pinocembrin
can be obtained by synthesis and therefore in abundance (Yonghao Cheng,
Yabo Duan, Yan Qi, Xiaoyun Guo, Yuanfeng Tong, Guanhua Du, Song
Wu, chemical reagent, 2006 Vol. 28, No. 7:437).

It is reported in the literature that pinocembrin is sensitive to plenty of
malignant bacteria and fungus, and shows a relatively good antibacterial
effect especially on some drug resistant strains (Hyun Koo, Pedro L.
Rosalen, Jaime A. Cury, Yong K. Park, and William H. Bowen,
Antimicrob. Agents & Chemother. 2002, 46 (5), 1302-1309).
CN200410037860.9 discloses Levo-pinocembrin has a good effect on
cerebral apoplexy.



In another aspect, the present invention provides a method to make the inclusion complex of
pinocembrin with cyclodextrin or its derivative. The present invention also provides a phalli
aceutical composition comprising said inclusign complex. of pinogcembrin with %)_/i%odextrin or

its derivative RHPSEIRPHR BASHANRIR R MO FRPR e dRTe HEr WRtEsrRSOTHRI BiysaRd
iorllvgantic_an fu rtﬁsraﬁlavidegfald?.e @farahjsihrpﬁemt?{m@@gvﬁ;airit)(isrﬁﬁl‘ﬂbw}imgmi@ﬁew I its
erivative or a armaceutcal-composition ntamnin e IncH4ysion co exJor preveniin
mdlior neat A A B R R RS e AR Rt
cardiovasculdpBnudabisayastaldicdisade t celelasd auiprexagehtctarackiy/afdngusrt
infection. ILLEGd RO THMMBF @!@ﬂR&%QFi% SHEM Boviical RItuERENSoRAIbolRRY, Of

rabbit ear injected with hormal saline (HE staining). As ilius_trated in the fi%Jre, there is a

smooth vein FRIFEHiRBOPAFTHIARGBR CAIHERCE iAlinac3tiprthydr Wtabdhe aiteig
2 shows a tygicaindietuie drpistapatiepiogy dhjebhivearThientéorejthdheliligegmbbiiem of
inclusion co injecti taining). As iljustrated in.the figure, there is goth vein
inima wito L0 o SO aevel ST R P BAT Sl agts ol
effect of DLdQUES(the inclusion complex of pinocembrin with hydroxypropy1-0-cyclodextrin)
on the Bederson score of the MCAO operation-injured rats. Fig 4 shows an effect of DLO 108

on neurologicgy %y@gﬁw%eg@%edb{%@ %M@&P%Rﬁrﬂi%@@g@ﬂ%&éﬂﬂ;ﬁﬁ@ﬂﬁ

the rCBF (regiongl cerebral plood flow) value in the cortex medium-sized arterial
blood-supply: S0 es after the MCAO operation-injury (A), and the effect of
DL0108 on the rCBF value of the MCAOQO operation-injured rats (B). The data of Fig. 3-Fig. 5

are expresseD ESGh«€YSIEREBOS. ENETNVENTION analyzed with One-way ANOVA and
Dunett's test. N---10, ##P<0.01 vs. the blank control group, *P<0.05, "P<0.01 vs. the vehicle

enton pOVERS ARSI L S G A CepDaeLsy LIRS e

wherein saidWwiessnds 0o PiResphitee eitin o danjuisgedtrigrattyd dpyatisngnd
the molar ratq,e{ieaesm P ojey CladexH @S itglemyative &nin tHEHANGR Otdrhpdf0.of
preferably 1:1:1:10. In the present invention, the teini "pinocembrin™ includes L-pinocembrin,
S-pinocembr}ﬂ, é']ﬁnocembrin, or any combination thereof Pinocembrin can be
obtained from nature resources or by chemical syntheses.

Therefore the present invention provides an inclusion complex of
pinocembrin with cyclodextrin or its derivative. The inclusion complex
comprises pinocembrin and cyclodextrin or its derivative at any ratio.
Preferably, the molar ratio of pinocembrin to cyclodextrin or its derivative
is in the range of 1:1~1:100, and more preferably is in the range of
1:1~1:10.

In another aspect, the present invention provides a method to make the
inclusion complex of pinocembrin with cyclodextrin or its derivative.

The present invention also provides a pharmaceutical composition
comprising said inclusion complex of pinocembrin with cyclodextrin or
its derivative and optionally a pharmaceutically acceptable carrier or
excipient.

The present invention further provides a use of an inclusion complex of
pinocembrin with cyclodextrin or its derivative or a pharmaceutical
composition containing the inclusion complex for preventing and/or
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In the present invention, cyclodextrin or its derivative can be selected form the group
consisting of a-cyclodextrin, 13-cyclodextrin, y-cyclodextrin, and its derivative having various
substituting groups, including but not limited to hydroxyethy1-0-cyclodextrin, ]
dimethy1-0-dy&@dag Kyaessspdipliseidefodexaisubjéct. In one embodiment, said
dihydroxyprogigefseyidaggdiovmeindrOoeveirebrdinagiutaseisease or cerebral apoplexy
cyclodextrin,mag)os cyclodextringnaltotriosecyclodextrin, carboxymethyl cyclodextrin,
sulfobutyl cy(% &(&%@{as ﬁ%ﬁf ek (ﬁég&trin and any combination thereof In one
embodiment, said cyclodextrin or its derivative is 13-cyclodextrin or
hydroxypropyEQEIR&EIIONn@RJRETERBSdiment, said cyclodextrin Or its derivative is
dimethy1-0-cyclodextrin, hydroxypropyl-0-cyclodextrin,sulfobutylether-O-cyclodextrin,

hydroxyethyJz: IR0 oL inat -} .
inclusion corfp >-<P ééﬂ gﬂigégr%%ﬁ%%?@&ﬂ#@%@é&%gﬁﬁ?y&%%ﬁ%l %rvgbtﬁld
form or eveni}® Alng BHgpériot lpstitad dnithe g esaisaismasthge
fowl or the treefimenitapplicaiibivun anolhflaashesbierpsperiidnientienieyHesa of the
pharmaceuti%\a;ill ccgn‘})osit' n comprising an effective amount of said inclusion complex of
pinocembrin iy yc?&é% trin or its derivative and optionally a pharmaceutically acceptable
carrier or excipient. Particularly a unit dosage of the pharmaceutical composition contains
1-1000mg, plagiiskses25 Oy el qutiteragehpstopathbiivg Tod adibsicacomptaedivith
pinocembrin i i | Ivat] AL ' P&y, ;
pharmace utiggl o%ﬁ%ﬁ%@%ﬁ (?Tll:{aaﬁ”nwrlr?l ZE gg&%@ﬁ?&%@&%&aﬁ%ﬁﬁ t'h%[%éltﬁ(s)té g't\?v%”

known by thd8e G1GIdiRA et HS shameRButG@Id 1A Borb AR EARDALRINS

routes, such mp@i@miﬂiﬁ@ﬁpm@ioﬂ@@m%dn;tegmscular, peritoneal or
subcutaneous injection. The pharmaceutical composition can be prepared into a liquid dosage

form such asan ipjegtion (including. a fusion, an injectable agueous solution and an .
injectable p(fl\iv%‘ rg,safh%‘%as%ﬁf.%‘g taﬂtgeia@ﬁz%@]%i#a"iﬁﬁd%c Li%rf? |Egtyeemorin
pinocembrin with dyytbossrrooyitsGepotadextria)iquidherBetershmsnare oifcdi e dpdddion

can be prep%?@%ﬁ—?ﬁj@r@&%@& form such as a tablet, a capsule, a granule, a dispersible
tablet, an orally disintegrdting tablet, a buccal tablet and the like by using said inclusion
0

complex of pjnocembrin with cyc¢lodextrin or its derivative in a solid form. The preferable liquid
dosage form %ﬁg&"éﬁn% B @M@g&%w@b&%oﬂaﬁﬁwre (NSS
hydroxypropyI-theyelotiaxirinpstiicas ainectaliasgueous solution thereof In one

embodiment, said injectable aqueous solution has a concentration of 0.01-3% (g/m1), and a
pH of 3-10, e 4-9, r&ﬁﬁf bly 5-8, and especially 6:8: the injectable.aqueous
solution can Tu h_gjrl‘s)(%mfn@%riﬁgan osmirﬁec%lperls%u?gl}%%h t%%a%ﬁﬂ\&cﬁa@%&ﬁ}?ﬁ &ﬂ#f&e
and glucose rapdiaprsiegdiatisrwchicodsuppiidngndsa @tidvanthssdiimdsydigiddhsaid
injection canoieoNte tsp%faffargﬁﬂjﬁﬂpegfbdﬁd)w@efféemmm@ww% FOMHION lye
which said in bI&]&)X er is dissolved. has a %—%l&% -10; said injectable powder can further
comprise a s‘ér%céi‘?t RPCERURRRSI ST , and a pH regulatory agent such as
hydrochloric acid and sodium hydroxide. In another aspect, the present invention provides a
process for pityeadagasaifl Figusied gpnplexcotpiprseedris Wik Awladexrin & EsMeriVhtve,

comprising t s of add I My QL riyatiye iato, solvent or vehicle to.gbtap a
solution or sggsﬁﬁgioagj%f%%%}%ggétﬁg?gﬁit?ggr}&a%}?/e \Hme%h glﬁggrﬁér%ti%ﬁt()f Gg{j/:'s
and preferabifb-6043] aditiaepesdknasirnel il itdrbPsuspdisbAlave thinehicle
stirring or griegﬁtgdpg}k@;gﬁ said liquid inclusion complex of pinocembrin with

The detailed description of the present invention

In one aspect, the present invention provides an inclusion complex of
pinocembrin with cyclodextrin or its derivative, wherein said inclusion
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cyclodextrin or its derivative. The liquid inclusion complex of pinocembrin with cyclodextrin or
its derivative can be a solution or a suspension; the solution of the inclusion complex of

pinocembrin with c/{clodextrln or its derivative can be obtajned when stifling to a clear and
transparent SIREPACSOROTHBKISRN RHIABRIRIBHBISKE AL daRtEEIBnaktriA G athesivande

is obtained bmeemmtmgfrﬁtecs@qulhts@mﬂbeﬁowtl@wt)tt@ctmtuetotts:@sﬁlmﬁt@Iisora@mtztln
with cyclodextrin or If&i‘imﬁﬁ for eiga $ (?1%51&1 ing, spray drying or
distillation-coiEERtration. n ng,g)gg &8 B}r r e solid inclusion complex of
pinocembrin with cyclodextrin or its derivative, the solution of the inclusion complex of
pinocembrin I/mittheypmsentriimwclitém;iﬂmimh‘pﬁﬂdszd:mh:dnéehmémtﬁo[aphrmnhﬁhn of
cyclodextrin qr. I‘%ﬁﬁ%ré\’ﬁﬂl‘ﬁl'n mglﬂjﬁ.ﬁ)({%@?}qﬁghb foI dc@fﬂ}f)‘?ﬂ '51‘119&%%?'”

the solid inclusion complex of pinocembrin with ¢ trin or I1ts derivative. In one
embodlment%mﬁ@eﬂf@"éﬂt FRRNBEN ARk ﬁ'&@%ldﬁ%@?ﬁp@@@ﬂ}?ﬁ%c%t}?ﬂﬁ \elagmical
cyclodextrin gyitghéggyative can be obtained by adding cyclodextrin or its derivative into a
colloid mill or a mortar, adding an appropriate amount of solvent and stirring to form a paste,

ddi i di 1-5h f fo b
fitering, condEn i DS RERHC Ine EIOHE Al oM B Sy SR
or its derivatifers seltitted @rowthe gmmplmnglstm)gf of mycledmmnmetﬁmlpdqmm
isopropanol, LByIaRe GRXER]; SRS s 2ARIPE: 08 2H% b%%ﬂ&th%{ﬁﬁftﬁﬁ?éﬁ%b%f Egs

solvent is water. In the aboye mentioned prepar élon processes, said plnocem

added as a s]étﬁahb(#"&gocerhﬂﬁn or¥olutibiHE nocé%brlrhyéhf'%xd’%g&@ fyalodssisitiate
amount of ordannethwent:yotademermspect the present inyenbaRpetaios- B eyveteduitin,

inclusion complexy of mocem Wlt 853, dextrln or its rlvgtlve or thePHreparatlo of a
an

pharmaceutlca Xru Pég\)é' 'E Ftreating th &k SPGISSiar- Tty an  81UCOSE
embodlmentcsfézi@dm ord ds a eydlodasduiny or coalbedtiaseular digelastextria,
preferable e@?ﬂ%ﬁ‘?ﬂi@ﬁ?ﬂ cardiovg e%ﬁﬁﬁrebrovasgﬂl% seis ce;_e};gﬂj@é}&ﬂﬁxy
In another emb, td meni aid 24“ ease r dlsorder iS a bacteria nd/or fung tian
Moreover, th& 18@ 'Céfaﬂ SUlhe f@P}Sre@%ﬂﬁh‘é‘%‘HB%r #&Iﬁﬁ a Hise28€ or
disorder in acwbjedimdnch saidprised ediririsiratingtan dfdotiverameuii-oftiedextrin or
pharmaceuti fI c

Cuch oo cat, IS0 RPOAA B CCTIaHR, FERATHRE B T A BT hin
human. In ort& embodmi&iht said d@@aﬁ’@%‘f@lsorder i$8a cardloﬁgﬁ@ﬁtyér@@%@mmmr

disease, espRei# eKydéxanpther embodinent, bt HEREEB RN URSASRHSE
bacteria andiw é\@ Eﬁi ﬁ\(/)n it res ect to the eff ctlve am nt of he pharmaceutical
composition g vENH g§ HhéER tﬂﬂﬂ@@ ﬁqg‘i}( Hed person in the art

by a conventional method, and for example it can be 0.00 1 mg-10mg/kg of the body weight of
the subject. Vioréovepriseridmivisiratan thigtelnt kachphamnapkskical compositidricaniieh

lected t
intravenous, J1 @iﬁaﬁfﬁsﬂﬁ%ﬂ ?r%'&%@%@&ﬁ@ﬁtﬂén§?\?3’clﬂatﬁ§%?h'§9§menﬁ* i
the present |ﬁ©€ﬁﬁ@hdh@ﬂ@ﬂ@m% rndstas ths reaubtameat Tokothgh femraulated

cyclodextrin gbggggmﬁﬁvgﬁ%gqm%ﬁmw%ﬁgﬁ make pinocembrin molecules entrap
in the tubular structure of cyclodextrin or its derivative, and therefore obtain the inclusion

complex of pjnocembyin with ¢ clod xtrin or its derivative, the water-solubility of mocembﬁln

is enhanced YreSMPHTE ¥, APLESHE TN THOR s SERAGST tﬁe
of pinocembnnmpbmjzmnwwmmg amc&ftﬂmhve |amsntn1gm£$mbﬁmbﬂ; lexnadch

higher th f '[ t t h

shown in Ex \efe%‘ﬁ&}* LB RRASaERRL T I B e SRR "
derivative of Eféaééﬂ% tisadhioAcasp iadle féﬁi'&?é'm@?’neﬁ%pﬂ@ﬁﬁ o wticelarl¥omplerit
can be dlreCtEbogegé ﬁ@t@iﬁi@rﬁid@ﬁﬁ%séﬁﬁl E‘i‘ugﬂ@!@ﬂ%@ﬁ'@ PLF@@@I%\@tyfbf%ﬁabl

water-solubl aceuti q[#vant wit Iow tOXI ri- e inclysion co

pmocembnn%\ﬁth3 aeﬁ ot g’sesdﬁﬁ Féjg'ﬁ E)(n ffo
pinocembrin w1th cyciodextrtn or 1ts derlvative can be manufactured nto
proper pharmaceutical composition forms for mammals especially for

4



It is known in the art that pinocembrin is sensitive to plenty of malignant bacteria and fungus,
and shows a relatively good antibacterial effect especially on some drug resistant strains.
Therefore the inclusion complex of pinocembrin with cyclodextrin or its derivative can also be

used to prepAHINANIHAA g aBGHaana e o kpravadinghase skilleding Hiefdia and/or

fungus infection. Examples set forth below are illustrative of the present invention and are not
intended to Iiirtile iplemynaayuticabernamdsittopresenbinypplien Matigtismroiicatiossch as
conversions Qr rrfplaaemﬁnlf \Hhiﬁ;h maq bei rpad% bé/ those %killed in tZae art without departing
from the spin?rzf d écorgé é?_Wg [ yen?i% , are TR ER_H witHM {ﬂg%}ég}:} O tHRHVRRESh, ©F
Example 1 Psepsaisane@f s iigeaietionlusion complex of pinocembrin with
hydroxypropyl1-0-cyclodextrin (solution) (1) Weighing 40g hydroxypropy1-0-cyclodextrin,
adding it intopQ0 isti r ' IngAyithistircing. e ighi
pinocembrin, add?ir%1 %ﬁ%eggﬁin%tﬁabes%% ii%gﬂ,lg%%oﬁo ?%ég%s)%sl%%ng %? |nrgl6|}tg [ g
said hydroxy 6By SUsRyRioRR e SHRR % ik sBRiann anHIEstRRlgRdeanys
stirring the miwddtEmtutind aihfatsle2fowideipsdn obstischaiear and Wananayens sefuon
of the inclusign. gomplex. of pinocembrinwith hydraxypropy:l-0-cyclodextrin. Example 2 .
Preparation SRS L BTRR S o AR A Syl Ry oot R et
Steps (1) - (3nvweﬂequsimtf©amo th@s;phﬁ_ramptecal CopLyopHikgingai dolpat e initn af
Fhel 'ndus'onsfa}mp@égafg@nﬂﬁgmﬂmﬂg *y%qs%@,rgapwﬂsle%elogf%gﬁﬁﬁ@eebéamgp%%ﬂ)?e
r r -0- :

neusIon Com Tt orally disintegrating t4blat, a buccal tablet and the like by using

said inclusion complex of pinocembrin with cyclodextrin or its derivative

in a solid form.

The preferable liquid dosage form comprises an injection of the inclusion
complex of pinocembrin with hydroxypropyl-S-cyclodextrin, such as an
injectable aqueous solution thereof. In one embodiment, said injectable
aqueous solution has a concentration of 0.01~3% (g/ml), and a pH of
3~10, preferably 4~9, more preferably 5~8, and especially 6~8; the
injectable aqueous solution can further comprise an osmotic pressure
regulatory agent such as sodium chloride and glucose, and a pH
regulatory agent such as hydrochloric acid and sodium hydroxide.

Said injection can also be in a form of the injectable powder. In one
embodiment, a solution in which said injectable powder is dissolved has a
pH of 3~10; said injectable powder can further comprise a support agent
such as mannitol and lactose, and a pH regulatory agent such as
hydrochloric acid and sodium hydroxide.

In another aspect, the present invention provides a process for preparing
sald inclusion complex of pinocembrin with cyclodextrin or its derivative,
comprising the steps of adding cyclodextrin or its derivative into solvent
or vehicle to obtain a solution or suspension of cyclodextrin or its
derivative with a weight concentration of 1~60%, and preferably 5~60%;
adding pinocembrin to said solution or suspension; and mixing by stirring
or grinding to obtain said liquid inclusion complex of pinocembrin with
5



Example 3 Preparation of a solid inclusion complex of pinocembrin with
hydroxypropy1-0-cyclodextrin (1) Weighing 20g hydroxypropy1-0-cyclodextrin into a mortar,
to which adding 100m1 distilled water and grinding into a paste; (2) Separately weighing 3
pinocembrin CYEARETEHIR 20/ 1 iibsslaravaiyralcdis tolfarifa dorivsionncamuigHt i

Sa:dthyd;oxépgﬁﬁbk%%f}ﬂ@ioﬁlﬂgﬁr'Gmﬁf@éﬂtfﬁﬁf:bﬂf@?%ﬂéﬁ%gi% énd 13 até@,@litﬁgo&'fﬂeo%ed
solution 1or ours 1o 1orm.a no enou ste, Ttering, and e ing 1o ess In
vacuum to oBStRESHE: r& Es?ﬁqfé ?:\Mﬂ%n Hi;?cidﬁ@ﬁﬂﬁ?%&%%m
Example 4 Pogpﬁmimmmnaosammmhh:imde mﬁem&nﬂmﬁﬁubwhnﬁnssmno@mem @flear and

pinocembrln étg ?éq, eyl-jS cyclodextrin (1) Weighing 20g
hydroxypropyl1-0-cyclo extrln adding it into 200m1 distilled water and dissolving with stirring,

adding 0.5g active carbon for injection, heating to 80C with stirring, insulating for 15 minutes,

and filtering t0 ré@lde H&W@ib@@n@ﬁe@aﬁw ing 2@’%1110@&6{1@ ExHABingTit iffo
20m1 abSO'Uﬁ%ﬁkl‘ﬁfdﬁ@%Od)mefﬁ{b’da‘tg@%m@mkaﬂ@“ww@fﬁ i the solution of the

hydroxypropy1-0- Iodextn solut n.to for amlxe solut .Magnetically. stirring the
ived 20t ACHRSOEOTEYE it RGBT A HEa AR PSS L B Lo RER R o1
inclusion comp@npi@b@dgnpﬂnﬂlmwghypraymmg{&mkstmﬂaﬁtonn—cdﬁitﬁupmﬂ'ﬂmenting

water to reach a volume of 800m1, adding 7-8g sodium chloride for injection, adjusting the pH

f/f/)a?e? tc(jl rr]ga?:%ya vol me ogéll%gré dIgh r%o[g %Iggé}:lftklge Qh%%‘y I&ﬁéﬂ%ﬁ'ﬂ a%ngﬁs{t%r%]%g

20minutes; aathsy F@Ih&fvg%éﬂr%ﬁaﬂﬁ'ﬁg% selutioninb theas! ‘éﬁi@%tﬁ@ﬁl’@lﬁi@ at

115C for 30 mfh Eeq@fbﬁlﬁ SWneb da‘m@ipceise if@nﬁéﬁlﬁﬁtﬁféh%ﬁiﬁUﬁl@ﬂl?OfB@'eX
of plnocembrln Wlth 1-0-c clodextr 8%? ,45 were, identical to those of

rop
Example 4; %I 8838 %ﬂ%&t itk (5 Fiddbhitittto
reach a volumﬁ d)ﬂid(ﬁm% abylmg&)gl@,a&@&bmdobydd@phﬂmgmgb@ stv@fhﬂmfdﬂ]ts solid

minutes, and; e AN A BTN Brin with cyclodextrin or its derivative.

In one embodiment of the present invention, the solid inclusion complex
of pinocembrin with cyclodextrin or its derivative can be obtained by
adding cyclodextrin or its derivative into a colloid mill or a mortar,
adding an appropriate amount of solvent and stirring to form a paste,
adding pinocembrin into said paste, grinding for 1~5 hours to form a
viscous paste, followed by filtering, concentrating or lyophilizing.

The suitable solvent capable of dissolving cyclodextrin or its derivative is
selected form the group consisting of water, ethanol, methanol, propanol,
isopropanol, ethylene glycol, glycerin, acetone, or any combination
thereof. Preferably, the solvent is water.

In the above mentioned preparation processes, said pinocembrin can be
added as a solid of pinocembrin or a solution of pinocembrin being
dissolved in an appropriate amount of organic solvent.

In another aspect, the present invention relates to a use of the inclusion
complex of pinocembrin with cyclodextrin or its derivative for the
preparation of a pharmaceutical drug for preventing and/or treating the
disease or disorder.



(5) Adding the glucose solution into the inclusion complex solution, supplementing water to
reach a volume of 800 ml, adjusting the pH to 6-7 with 0.05M of HC1 or 0.05M of NaOH,
supplementing water to reach a volume of 1000m1, adding 0.1g active carbon for injection

and stirring féR20%isuR9 digyanberifidndseRsRn o LN aid ihely wardionascaberfilesy
sticks (pore sigee®irdPadtn]ar4dRemsantd 2 PrbToranlelibing SR selticniate Aelitesascular

autoclaving at 115C for 30 minutes. Example 6 Preparation of a sterile injectable.powder
Using the incls SHTEBRAIEX SH AlnSLSSARAN FET SR b ASBI5 0 L8y EpallEr PP i ing
409 hydroxysaigydidsasgaodbisoidéar & sidrdetoparandiontmgiissaiféatidrinto water to reach
a volume of 80m1, adding 0.1g active carbon, heating to boil slightly for 15 minutes and

e \ : 9t ! e e
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equivalent débblipisseathoty elisknlyitig sreasydiebeitictePiibed bindekidlpdogersoa softhe
art by a conventional method, and for example it can be
0.001mg~10mg/kg of the body weight of the subject. Moreover, the
administration route of said pharmaceutical composition can be selected
as appropriate, including oral administration or parenteral administration
(including intravenous, intramuscular, peritoneal or subcutaneous
injection).

With the embodiments of the present invention, the following beneficial
effects can be obtained.

Through using cyclodextrin or its derivative to include pinocembrin and
make pinocembrin molecules entrap in the tubular structure of
cyclodextrin or its derivative, and therefore obtain the inclusion complex
of pinocembrin with cyclodextrin or its derivative, the water-solubility of
pinocembrin is enhanced greatly. It is determined that at 25°C, the
water-solubility of the inclusion complex of pinocembrin with
hydroxypropyl-8-cyclodextrin is as high as 2000mg/100ml and is much
higher than the water-solubility of the pinocembrin without inclusion. The
specific results are shown in Example 10.

With the inclusion complex of pinocembrin with cyclodextrin or its
derivative of the present invention, the active pinocembrin, in a form of
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material, granulating the soft material with a 20-mesh sieve, drying at 60C to produce dry

granules, sorting the dry granules with a 30-mesh sieve, checking up inteimediate products;

filling into capsules with 50mg of active agents per capsule, checking up samples and
e i

packaging. EXEHEHO0 BRIpRISHe SR &S isdrataasesid msexb dprrae fesam
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(mg/ml) Watejinocembrin, and an impossibility of direct application in liquid dosage
forms especially in injectable dosage forms, have been solved. Moreover,
for the enhanced water-solubility, the solid dosage form made therefrom
shows a fast disintegration, a good dissolution and a high bioavailability,
and is suitable for clinical use.

Moreover, the inclusion complex of the present invention possesses a
good security. An acute toxicity test shows that the inclusion complex of
pinocembrin with cyclodextrin has an LDs, value for mouse intravenous
injection of greater than 700mg/kg, which is 100 times higher than the
effective dosage. Safety tests (local blood vessel irritation test, hemolysis
test, anaphylaxis test and intramuscular injection local irritation test)
show that the inclusion complex of the present invention possesses no
irritation to blood vessel, no hemolysis and anaphylaxis, and a very low
intramuscular injection local irritation. Therefore the inclusion complex is
safe and suitable for preparation into injectable dosage forms.

Pharmacological assay shows that the inclusion complex of pinocembrin
with cyclodextrin of the present invention can greatly improve the
neurobehavioral injury induced by the acute focal cerebral ischemia in
rats, and relieve the decreasing degree of the cerebral blood flow in the
cortex medium-sized arterial blood-supplying area. The inclusion
complex of the present invention can be prepared into a pharmaceutical
drug for preventing and/or treating cardiovascular or cerebrovascular
disease, preferably cerebral apoplexy.

It is known in the art that pinocembrin is sensitive to plenty of malignant
bacteria and fungus, and shows a relatively good antibacterial effect
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Turbidand insoluble <0.2 Glycerine 50 Turbidand insoluble <1 Ethyl alcohol 10 Turbidand
insoluble <1 Propylene glycol 50 Turbidand

especially on some drug resistant strains. Therefore the inclusion complex
of pinocembrin with cyclodextrin or its derivative can also be used to
prepare for a pharmaceutical drug for preventing and/or treating bacteria
and/or fungus infection.

Examples set forth below are illustrative of the present invention and are
not intended to limit, in any way, the scope of the present invention.
Various modifications, conversions or replacements, which may be made
by those skilled in the art without departing from the spirit and scope of
the invention, are included within the scope of the invention.

Example 1

Preparation of a liquid inclusion complex of pinocembrin with
hydroxypropyl-S-cyclodextrin (solution)

(1) Weighing 40g hydroxypropyl-G-cyclodextrin, adding it into 400ml
distilled water and dissolving with stirring;

(2) Separately weighing lg pinocembrin, adding it into 20ml absolute
ethyl alcohol to form a solution and adding it into said
hydroxypropyl-S-cyclodextrin solution to form a mixed solution; and

(3) Magnetically stirring the mixed solution at 40-50°C for 20 minutes to
obtain a clear and transparent solution of the inclusion complex of
pinocembrin with hydroxypropyl-g-cyclodextrin,

Example 2

Preparation of a solid inclusion complex of pinocembrin with
hydroxypropyl-8-cyclodextrin

Steps (1) - (3) were identical to those of Example 1.

(4) Lyophilizing the obtained solution of the inclusion complex of

pinocembrin with hydroxypropyl-G-cyclodextrin to obtain a solid
9



insoluble <1 PEG400 30 Turbidand insoluble <1 Tween-80 1 Turbidand insoluble <1
Polyvidone 1 Turbidand insoluble <1

inclusion complex of pinocembrin with hydroxypropyl-8-cyclodextrin.

Example 3

Preparation of a solid inclusion complex of pinocembrin with
hydroxypropyl-8-cyclodextrin

(1) Weighing 20g hydroxypropyl-G-cyclodextrin into a mortar, to which
adding 100ml distilled water and grinding into a paste;

(2) Separately weighing 3g pinocembrin, adding it into 20ml absolute
ethyl alcohol to form a solution, and adding it into said
hydroxypropyl-8-cyclodextrin paste to form a mixed solution; and

(3) Grinding the mixed solution for 2 hours to form a homogenous paste,
filtering, and evaporating to dryness in vacuum to obtain a solid inclusion
complex of pinocembrin with hydroxypropyl-B-cyclodextrin.

Example 4

Preparation of a sodium chloride transfusion of the inclusion complex of
pinocembrin with hydroxypropyl-8-cyclodextrin

(1) Weighing 20g hydroxypropyl-8-cyclodextrin, adding it into 200ml
distilled water and dissolving with stirring, adding 0.5g active carbon for
injection, heating to 80°C with stirring, insulating for 15 minutes, and
filtering to remove active carbon;

(2) Separately weighing 2g pinocembrin, adding it into 20ml absolute
ethyl alcohol to form a solution and adding it into said
hydroxypropyl-3-cyclodextrin solution to form a mixed solution;

(3) Magnetically stirring the mixed solution at 40-50°C for 20 minutes to
obtain a clear and transparent solution of the inclusion complex of
pinocembrin with hydroxypropyl-S-cyclodextrin;

10



0-cyclodextrin 1.8 Clear >2 Dimethyl-(3-cyclodextrin 10 Clear >10
Hydroxypropy1-0-cyclodextrin 10 Clear >10 Sulfobutylether-O-cyclodextrin 10 Clear >10

Hydroxyethy1-13-cyclodext
ydroxye y%% %%B e%élr?tmg water to reach a volume of 800ml, adding 7-8g

sodium chloride for injection, adjusting the pH to 8-9, and adjusting the
pH to 3.5-7 with 0.05M of HCI or 0.05M of NaOH, supplementing water
to reach a volume of 1000ml, adding 0.1g active carbon for injection and
stirring for 20minutes; and

(5) Removing active carbon, filling the solution into bottles, and
autoclaving at 115°C for 30 minutes.

Example 5

Preparation of a glucose transfusion of the inclusion complex of
pinocembrin with hydroxypropyl-8-cyclodextrin

Steps (1)-(3) were identical to those of Example 4;

(4) Weighing 50g glucose for injection, adding water with stirring to
dissolution to reach a volume of 100ml, adding 0.1g active carbon and
heating to boil slightly for 15 minutes, and filtering to remove active
carbon;

(5) Adding the glucose solution into the inclusion complex solution,
supplementing water to reach a volume of 800 ml, adjusting the pH to 6-7
with 0.05M of HCI or 0.05M of NaOH, supplementing water to reach a
volume of 1000ml, adding 0.1g active carbon for injection and stirring for
20 minutes;

(6) Filtering the solution coarsely and finely with a filter and filter sticks
(pore size of 1.0gm, 0.45um and 0.22um) and filling the solution into
bottles, autoclaving at 115°C for 30 minutes.

Example 6

Preparation of a sterile injectable powder using the inclusion complex of
pinocembrin with hydroxypropyl-8-cyclodextrin

11



10 clear >10 The solubilities in Table 1 are the solubilities of pinocembrin. The results show
that the solubility of pinocembrin can be improved greatly with cyclodextrin or its derivative,
however other, commonly-us?f surfa(é{?nts or soIL‘lltl%lizer, cosolvent and no&ueous solvent
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chloride solutiomaugiARSEVE CaiddNascular irritation test 10mL of the pinocembrin inclusion
complex injection (containing 2mg pinocembrin) was given to a rabbit by means of 1V injection
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abnormal histpphibeiagyoehphgesolatéoahserved. The results are shown in Fig.1 and 2. 2.
Hemolysis test A red cell suspension, normal saline, various volumes of pinocembrin inclusion

complex injegt Vi co tign. of ©.20maq/ istilled water. were added.tq 7
tubes accord?ﬁg r@é}% Fﬁ%}%lgﬁﬁ %efgtl)élge%g%g%@@e@rszgolﬁllslﬁ]glﬁ?ﬁ% ?r]&(a\}\;lell,
and then kep? ipleayamel Waespaienitiati or b isipabitioe sampleoisdepindcarolsin, 2
and 3 hrs aftgfimHNardRG $pHR- B ERsHE£ifigrence between the results in the tubes

containing pinocembrin inclusion complex injections at clinical concentrations and that in the

normal saline hlank control tube. The results are_.shown.in Table 3. Table 2.Sample
distribution "gé)}naﬁ\épﬁél%gqgg{g water 10 reach a volume of :iOOm?, 1 tenng through

0.22pm membrane, filling into 10ml vials (2-3ml per vial), lyophilizing
and capping to obtain the sterile injectable powder.

Example 7
Preparation of an inclusion complex of pinocembrin with 8-cyclodextrin

Weighing 40g B-cyclodextrin, adding it into100ml distilled water, heating
to 40-50°C to dissolve B-cyclodextrin. Adding 1g pinocembrin dissolved
in 20ml absolute ethyl alcohol, magnetically stirring for 2-3 hours,
filtering and lyophilizing to obtain the inclusion complex of pinocembrin
with B-cyclodextrin.

Example 8

Preparation of an oral capsule of the inclusion complex of pinocembrin
with B-cyclodextrin

Weighing 20g of the inclusion complex of pinocembrin with
f3-cyclodextrin, and mixing it with 80g lactose by an equivalent doubling
method, dissolving into water with HPMC as binder to produce a soft

12



Tube number 123456 7 2% red cell suspension

material, granulating the soft material with a 20-mesh sieve, drying at
60°C to produce dry granules, sorting the dry granules with a 30-mesh
sieve, checking up intermediate products; filling into capsules with 50mg
of active agents per capsule, checking up samples and packaging.

Example 9

Preparation of an oral tablet of the inclusion complex of pinocembrin
with B-cyclodextrin

Weighing 20g of the inclusion complex of pinocembrin with
3-cyclodextrin, mixing it with 80g lactose and 5g sodium carboxymethyl
starch by an equivalent doubling method, dissolving into water with
HPMC as binder to produce a soft material, granulating the soft material
with a 20-mesh sieve, drying at 60°C to produce dry granules, sorting
granules with a 30-mesh sieve, adding 1g Gum Arabic, mixing them
homogeneously, tabletting with 50mg active agents per tablet, checking
up samples and packaging.

Example 10 Determination of the solubility of pinocembrin

In order to screen solubilizer, cosolvent and non-aqueous solvent useful
for injection, a series of experiments were conducted with their general
dosages respectively to determine the solubilization effect of pinocembrin.
The results are shown in Table 1:



(mL) 2.52.52.52.5 2.5 2.5 2.5 Normal saline (mL) 2.4 2.3 2.2 2.1 2.0 2.5 Distilled water (mL)

pinocembrin inclusion complexinjection

Table 1. Determination of the solubility of pinocembrin
Concentration of
solubilizer or solubility
solubilizer non-aqueous solution clarity
solvent in water (mg/ml)
(g/100ml)
Torts
Water -- ‘urbid and <0.2
insoluble
Turbid d
Glycerine 50 ‘ur ' an <1
insoluble
Turbid d
Ethyl alcohol 10 T P!
insoluble
Turbid and
lycol <
Propylene glyco 50 insoluble 1
PEG400 30 Turbid —and
insoluble
Turbi
Tween-80 1 .urbid and <1
insoluble
Turbid d
Polyvidone I , arol an <1
insoluble
B-cyclodextrin 1.8 Clear >2
Dimethyl-8-cyclodextrin 10 Clear >10
Hydroxypropyl-g-cyclodextrin | 10 Clear >10
Sulfobutylether-G-cyclodextrin | 10 Clear >10
Hydroxyethyl-8-cyclodextrin | 10 clear >10

The solubilities in Table 1 are the solubilities of pinocembrin. The results

show that the solubility of pinocembrin can be improved greatly with

cyclodextrin or its derivative, however other commonly-used surfactants

or solubilizer, cosolvent and non-aqueous solvent don't show good

solubilization effect of pinocembrin.



0.10.20.30.40.5 2.5(0.2mg/m1) (mL) Table 3.Effect of pinocembrin inclusion complex
injection on

Safety Tests
Safety tests of animal on the pinocembrin inclusion complex injection

The pinocembrin inclusion complex injection was prepared by diluting
the sodium chloride transfusion of the inclusion complex of pinocembrin
with hydroxypropyl-G-cyclodextrin prepared according to Example 4
with 0.9% sodium chloride solution 10 times.

1. Local vascular irritation test

10mL of the pinocembrin inclusion complex injection (containing 2mg
pinocembrin) was given to a rabbit by means of IV injection at the ear
vein once daily for 3d. The injection site and the periphery of the blood
vessel were completely and clearly seen without inflammation and
irritation response such as reddening or congestion, and had no
significant difference from the site injected with normal saline. No
abnormal histopathology changes were observed. The results are shown
in Fig.1 and 2.

2. Hemolysis test

A red cell suspension, normal saline, various volumes of pinocembrin
inclusion complex injections (having a concentration of 0.20mg/ml) or
distilled water were added to 7 tubes according to the formulation listed
in Table 2. The tubes were shook slightly to mix well, and then kept in a
warm-water bath at 37°C. Hemolysis phenomena were observed at 0.5, 1,
2 and 3 hrs after mixing. There is no significant difference between the
results in the tubes containing pinocembrin inclusion complex injections
at clinical concentrations and that in the normal saline blank control tube.
The results are shown in Table 3.
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hemolysis Times 0.5h 1 h 2h 3h 1 234567 + -+ + -+

Table 2. Sample distribution list in hemolysis test

Tube number 1 2 3 4 5 6 7

5 .
2oredcell suspension , & 55 55 25 25 25 25
(mL)
Normal saline (mL) 24 23 22 21 20 25 -
Distilled water (mL) - - - - - - 2.5

pinocembrin inclusion
complex injection 0.1 02 03 04 05 - -
(0.2mg/ml) (mL)

Table 3. Effect of pinocembrin inclusion complex injection on
hemolysis

Times | 2 3 4 5 6

0.5h . - - : - -
1h - - - - - -
2h - - - - - -
3h . - - . ; ;

+ o+

[ {3

Note: “+”complete hemolysis, “-’no hemolysis.

3. Anaphylaxis test

The anaphylaxis severity of the guinea pigs, to which a test drug
(pinocembrin inclusion complex injection) and a positive control drug
(egg albumin) were intravenously administrated for 14 days and 21 days
respectively, were observed and determined according to Table 4. The
results are shown in Table 5.
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Note: "+"complete hemolysis, "-"no hemolysis. 3. Anaphylaxis test The anaphylaxis severity of
the guinea pigs, to which a test drug (pinocembrin inclusion complex injection) and a positive
control drug (e Ibumin) were intravenously administrated for 14 days and 21 days
respectively, g@cf’oserﬁétﬁﬁhﬁlééiérﬁﬂﬁ@a?’accordmg to Table 4. The results are shown in
Table 5. Table 4. Anaphylaxis criteria 4. Local irritation response test for the intramuscular
injection The@eg(ggty of W@@ﬁl@, response was determlned in accordance with Table 6. At
48 hours afterthe PIROEEHE or-comple s hjected-to-rabbits—only-
slight conge € 4 Stgficant |rr|tat|on response occurred in the
injection site With a wrrta@xmlyeamdnm avsagergtetanigyteethialink) plhisedestanstrates that

the intramuseylar injecti | Iex n.has a low local
irritation. The?rjesults are’s %%v}gﬁﬁnéﬁ%}mfﬂl @I%’Sg ?‘IEn %El? I#mﬁtogcﬁlgré)ép%r?gg (Ade
Symptoms Ng significanMifsferee obeBpRsutVthe ijueihsn sivellbetdidBicwdst dreptinag,

control drug A slight conggﬁms%m%ﬁwwﬁ@te injected with the test drug, smaller than 0.5
x1.0cm A mogerate con%estlorl in the muscle site injected wit ﬂﬁie test drug, larger than O
5x1.0 cm A sévere congESHSH iR Rk SAtib& 8%1@ 4€2fdrug with muscle
degeneration A necrosis in the muscle site injected with the test drug, with brown atrophy An
extensive necrosis in the muscle site injected with the test drug Table 7. Local irritation from
the intramuscular injection of the

Table 5. Effect of the pinocembrin inclusion complex injection on
active systemic anaphylaxis (ASA) of guinea pigs

Drug Grade of anaphylaxis

14 days 21 days
Test drug (pinocembrin inclusion 0
complex injection)
Positive  control drug (egg 4 4

albumin)

4. Local irritation response test for the intramuscular injection

The severity of the muscle response was determined in accordance with
Table 6. At 48 hours after the pinocembrin inclusion complex injection
was injected to rabbits, only a slight congestion (diameter<<0.5cm) and
no significant irritation response occurred in the injection site with a
irritation response average grade lower than 2.0. This demonstrates that
the intramuscular injection of the pinocembrin inclusion complex
injection has a low local irritation. The results are shown in Table 7.
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pinocembrin inclusion complex injection ~ Group Number of animals grade average grade
normal saline pinocembrin 4 4 0

Table 6. The criteria of muscle response

Grade

Symptoms

0

No significant difference observed at the injection sites between
test drug and control drug

A slight congestion in the muscle site injected with the test drug,
smaller than 0.5x1.0cm

A moderate congestion in the muscle site injected with the test
drug, larger than 0.5%1.0 cm

A severe congestion in the muscle site injected with the test drug
with muscle degeneration

A necrosis in the muscle site injected with the test drug, with
brown atrophy

An extensive necrosis in the muscle site injected with the test
drug

Table 7.

Local irritation from the intramuscular injection of the

pinocembrin inclusion complex injection

Group Number  grade average
of grade
animals

normal saline 4 0 1 1 0 0.50

pinocembrin 4 1 0 1 1 0.75

inclusion complex

injection

Pharmacological Assay

The protection effect of the inclusion complex of pinocembrin with

hydroxypropyl-3-cyclodextrin on the acute regional injury of cerebral

1schemia in rats

Assay Method: The assay was conducted according to the MCAO model
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11011010.500.75 inclusion complex injection Pharmacological Assay The protection
effect of the inclusion complex of pinocembrin with hydroxypropy1-0-cyclodextrin on the acute
regional injury of cerebral ischemia in rats Assay Method: The assay was conducted

according to TREtRSARS weaItad dindecaitrapbied Fhmegikratian, MeeernURRRAT IS A
EXP?”mI\j“é"?‘“\"%ﬁW@. iﬂ?ﬂ"ﬁdﬁmﬁﬁ_@lﬂ@ @@@@@M C?éplqg)%,e Ei@tfﬁ;jﬁﬁti%diﬁ%h{nﬂ@@' Efﬁf’té@f
eijing Medi niversity.an n on Medica ege). ersop's score Anjima
behavior sco%%sfssﬂirﬁ %Yé]é}gt&f?é} %3/ %?We%fﬁg%%@?gélb?%mgﬂﬁ%iﬁﬂﬁégggre in
the vehicle control group (also called as vehicle group hereinafter) was 3.40.6. Most animals
showed internal rotation or adduction of the front legs at the opposite side of operation,
reduced stretching force while side extrusion to the opposite, twisting or occasional walking in
rings, and th@%ﬁ%@g' @gg;&@/as 3. In addition, a few animals only showed internal rotation

of the front legs or reduced resisting force, and the behavior score was 2. Some animals had

severe symptoms and lacked autonomic activities, and the behavior score was 4.
Animal behavior score of sham operation group was 0. The average value

of animal behavior score in the vehicle control group (also called as
vehicle group hereinafter) was 3.4+0.6. Most animals showed internal
rotation or adduction of the front legs at the opposite side of operation,
reduced stretching force while side extrusion to the opposite, twisting or
occasional walking in rings, and the behavior score was 3. In addition, a
few animals only showed internal rotation of the front legs or reduced
resisting force, and the behavior score was 2. Some animals had severe
symptoms and lacked autonomic activities, and the behavior score was 4.

The inclusion complexes of pinocembrin with
hydroxypropyl-8-cyclodextrin (1 mg/kg, 3 mgkg, and 10 mg/kg,
calculated on the content of the active component pinocembrin,
abbreviated as DL0O108, similarly hereinafter) can remarkably ameliorate
the nerve damage symptoms after the post cerebral ischemia of animals
(P<0.05, P<0.01) with a dose-effect relationship and are superior to a
positive control of nimodipine (See Fig. 3).

Evaluation of locomotivity (inclining slope test)

The average time for which the rats stayed on the inclining slope was
79.3+£10.4 s in the sham group. In the vehicle group, the average time for
which the rats having the acute cerebral ischemia injury stayed on the
inclining slope was 4.01£1.42 s, and it was significantly reduced.
Compared with the vehicle group, DL0108 (3mg/kg, 10mg/kg) could
remarkably prolong the time for which the animals stayed on the
inclining slope (P<0.01) with a dose-effect relationship. DL0108 (3mg/kg,
10mg/kg) are superior to the positive control of nimodipine (Fig.4).
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Theinclusioncomplexesofpinocembrinwith hydroxypropy1-13-cyclodextrin (1 mg/kg, 3 mg/kg,
and 10 mg/kg, calculated on the content of the active component pinocembrin, abbreviated as
DLO 108, similarly hereinafter) can remarkably ameliorate the nerve damage symptoms after
the post cerebral ischemia of animals (P<0.05, P<0.01) with a dose-effect relationship and are
superior to a positive control of nimodipine (See Fig. 3). Evaluation of locomotivity (inclining

slope test) Tihavsfae §MBIO WY Gnthe Bisclaied A dNcdripgatl eRvasa/Q3t@4 s in

the sham group. In the vehicle group, the average time for which the rats having the acute
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dose-effect relat ip. r age it t
nimodipine (I§ic Kgﬂr}k%o&%e%ﬁ(?ﬁb%%%g %Y]%?géqéggfg{%gfé}tigcute_ %ﬁéﬁ?&?i@ﬁ%iﬁ?g t@%.
The rCBF (rétfisialssdiania Sprsddrsapiiatieny, tHecopbatgradigincalation eampensation
bdooagx%plyma@ﬂ' _Qﬁfg}il&@ﬁiﬂh t&@é?'ﬂ!}ﬂ_ P %@1_%@%1@??3@6@? %Qﬁﬁ@&%ﬁﬂ?@l H'Q;\fﬁﬂpﬁ@_ | YaPuRf
the operation ours after jschemi e-decapjtation), the callater ulation
com pensatio%%%l@ﬁea%&tﬂﬁ@réélg %@féﬁi@r@aggx | %ﬁl@&%ﬁe%ﬁh%evﬁﬁghs
during the opmatboyviutstiigelbA.50% of the basal level. The results are shown in Fig. 5A.
30 minutes after the cerebral ischemia, the rCBF value of the vehicle group was 31.09+5.35%

of the basal '?]m &(t‘ﬁl: I%i ];%e inistrati Q@Bgs h fnﬁ' 5 Siom.
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cyclodextrin,maltosecyclodextrin,maltotriosecyclodextrin,
carboxymethylcyclodextrin,sulfobutylcyclodextrin, sulfobutylether-13-cyclodextrin and any combination
thereof. 5. A pharmaceutical composition comprising an effective amount of the inclusion complex of
pinocembrin with cyclodextrin or its derivative according to any one of claims 1-4, and optionally a
pharmaceuti ﬁ% ceptable carrier or excipient. 6. The pharmaceutical composition according to
claim 5, wherein the pharmaceutical composition is administrated by the route of oral administration, or
intravenous, intAaimubesilan, pentphealodrpnoceiarerouwitte cdiaiodeX tempbaitsadettiagivigmposition

i . | o i g o,
rection an oL B R 1R R R R bl
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complex mixture obtajned in the step (. ii?étl Tlﬁ%roc ss according to claim 10, wherein the solvent is
selected frorﬂ%%@@bﬁ%o%@%& 12t Ie?fethanol, propanol, isopropanol, ethylene glycol,
glycerin, acetone, and any combination thereof. 12. A use of the inclusion complex of pinocembrin with
cyclodextrin 4r itfhierivatives imecocdingplexany oneinb ctzinhs 1h-4 witthe yrdodaz&uticabicortyposition
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treating a disease or disorder. 137 The use according to claim 12, wherein said-disease or disorder is a
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B-cyclodextrin, y-cyclodextrin, hydroxyethyl-B-cyclodextrin,

dimethyl-B-cyclodextrin, hydroxypropyl-B-cyclodextrin,
dihydroxypropyl-p-cyclodextrin, methyl-B-cyclodextrin, glucose
cyclodextrin, maltose  cyclodextrin,  maltotriose  cyclodextrin,
carboxymethyl cyclodextrin, sulfobutyl cyclodextrin,
sulfobutylether-B-cyclodextrin and any combination thereof.

5. A pharmaceutical composition comprising an effective amount of the
inclusion complex of pinocembrin with cyclodextrin or its derivative
according to any one of claims 1~4, and optionally a pharmaceutically
acceptable carrier or excipient.

6. The pharmaceutical composition according to claim 5, wherein the
pharmaceutical composition is administrated by the route of oral
administration, or intravenous, intramuscular, peritoneal or subcutaneous
injection.

7. The pharmaceutical composition according to claim 5, wherein the
pharmaceutical composition is in the form of a transfusion, an injection,
an injectable powder, an oral solution, a syrup, a tablet, a capsule, a
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granule, a dispersible tablet, an orally disintegrating tablet, a buccal tablet
or others.

8. The pharmaceutical composition according to any one of claims 5-7,
wherein the pharmaceutical composition is an injection of the inclusion
complex of pinocembrin with hydroxypropyl-B-cyclodextrin having a
concentration of 0.01~3% (g/ml).

9. The pharmaceutical composition according to any one of claims 5-7,
wherein the pharmaceutical composition is an injectable powder of the
inclusion complex of pinocembrin with hydroxypropyl-B-cyclodextrin
and a solution in which said injectable powder is dissolved has a pH of
3~10.

10. A process for preparing the inclusion complex of pinocembrin with
cyclodextrin or its derivative according to any one of claims 1~4,
comprising the steps of (1) adding cyclodextrin or its derivative into
solvent to obtain a solution or suspension of cyclodextrin or its derivative
with a weight concentration of 1~60%; (2) adding pinocembrin to said
solution or suspension and mixing by stirring or grinding to obtain said
inclusion complex; and optionally (3) removing the solvent from the
inclusion complex mixture obtained in the step (2).

11. The process according to claim 10, wherein the solvent is selected
from the group consisting of water, ethanol, methanol, propanol,
isopropanol, ethylene glycol, glycerin, acetone, and any combination
thereof.

12. A use of the inclusion complex of pinocembrin with cyclodextrin or
its derivative according to any one of claims 1~4 or the pharmaceutical
composition according to any one of claims 5-9 for the preparation of a
pharmaceutical drug for preventing and/or treating a disease or disorder.

13. The use according to claim 12, wherein said disease or disorder is a
cardiovascular or cerebrovascular disease or cerebral apoplexy or bacteria
and/or fungus infection.
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