I ncl usi on Conpl exes of Pinocenbrin with Cyclodextrin or its
derivatives TECHNI CAL FI ELD The present invention relates to an

i nclusion conplex of pinocenbrin with cyclodextrin or its derivative,
to a prepdnahision Coagtsxdshefl Bolbcetbrin phti Gyetadexatin @oipdstivhtnes
containing the same, and to a use of said inclusion conplex or said
phar maceut,j sition. BACKGROUN OF THE | NVENTI ON
Pinocenbrﬁtﬁ&kﬂﬁﬁggéfb&éﬁﬂbdroxyfIavanoneor

2, 3- Di hydro-5, 7-di hydr oxy- 2- phenyl - 4H 1-benzopyran-4-one, is a water
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et act od HESARSPAER comuot B 5RARGHE | Fere Andl 1S eNF ok s
| eaves, adnclhwsiguepmpldx iresaid phamhabeutonal conpesitiani ons ( Corbi ned
Chem cal Dictionary 2004). Now pinocenbrin can be obtai ned by

synt hesi s I e ! ghao Cheng, Yabo Duan, Yan
Q, Xi aoy é}%&?{ﬁm%%ﬁ ;ﬁl\?%ﬁ Du, Song Wi, chem cal
reagent, 2006 Vol. 28, No. 7:437). It is reported in the literature
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Chennthergng%%%?égg' E?Pwﬁgggﬁ%gg%). Cdegﬁggggggggggﬂ I scl oses
Levo- pi nocenbrin has a good effect on cerebral apoplexy. Pinocenbrin
has a | ow oral bioavail@itity for its water-insolubility and its
relatively,|l ow oral, ion. Mreover, it is difficult to make it
into an injegli oy S“wat er-insolubility. Especially since the
phar maceutic or muljati ons are required to rel ease active agents
qui ckly and e &t uffects rapidly when they are used to treat an
acute di sease $ ch!as cerebral apopl exy, the nost comon clinica
nethod to treat the acute disorder is an intravenous injection.

Therefore, _solubpility praqblem of pinocenbrin st be solved first in
order to dJBIAEMS] ﬁp%&lﬁbﬂqec%%g@ ther muctgaseiq%mﬁegmn; angdpraiipal

har maceutd; wukatii-o fod i QM t o) = 3 .
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wat er-solubility. RE OF T I NVENTI ON "The i nvertors o

present i R¢EHNGOS ﬁ@b’@né);lrpri singly found that the water-solubility
of pinocenbrin can be enhanced greatly by using cyclodextrin or its

derivativegh oh QbR I AUThRRar PPRLRY Q& diBACKIR Hlopolis. 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).
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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.



Therefore the present invention provides an inclusion conplex of

pi nocenbrin with cyclodextrin or its derivative. The inclusion
conpl ex conprises pinocenbrin and cyclodextrin or its derivative at
any ratio.PiRoetmbabl has tdhéowobail maavmaﬁlhpy fo€ etshiviatert hsohehidide tnd n

ts d t th 1-1:100, bl
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cycl odextr | ts derivati.ve, The present.invention al proyvi des a

phal | i G *F QB ST FSPHIED fer F%lleﬁae S FEcHts dmie Iaéb@ gxert
pi nocenbr igFfeuts hrapydlyo e ithe @' arket ﬁsél?rtbvﬁ*eht’ %Iﬁ%@u&?tdl%k%'el ¥uéh as
pham aceut i cal | cceptable carrier or ex pr esent

i nvention Oﬁﬁgl?lﬁiraﬂﬂéWBe@eanl% mypn ﬁ Ehﬁélt@xtr‘éﬁt the acute
pi nocenbr iqisytden @%hoﬁ?a‘é\?ér{blﬁr 1hTe§t16ﬁr']Vl?é14eY<?reorscﬁuBﬂ?c ”% S}Tg

conposi tion contal hing i nclusi'on conpl ex for prevent

treating é’lﬁ%@’é@@fbm@ﬁtsb@dﬁ}V% ﬁ%mmj eeder [ Gnainepnisgianiat dosaged
di sease i %ﬁﬂ‘ gdi ovascul ar or cerebrovascul ar di sease or cerebral

apopl exy or bacteria and/or fungus infection. |LLUSTRATI ON OF FlI GURES
Fig 1 shows a typical picture of histopathol ogy of rabbit ear

i nj ect ed Wia it 1|cm‘gant tabbteen (pHErsIagentioal) foramlatibns of atirdcémbrimewith

figure, %s ngvelnlntlmavvlthout an i nflammat ory
response i B r (gﬁ Yof the bl ood vessel. Fi g 2 shows a typical

pi cture of h| stopat hol ogy of rabbit ear injected with the pinocenbrin
i ncl usi on [BIFOLOSWREOH O K HNVERIION) . As illustrated in the

figure, there is a snooth vein intim w thout an inflammtory
response i the periphery of the blood,vessel. Fig 3 shows an effect
of DLO 10@1(61 hIéV¢rﬁersJ9ﬁc¢¥lecm%ﬁe& igYergiom bavsrsuipiisingly found that the

hydrOXyer%r-QoﬁMll@ﬁeéfrgﬁ‘)oc%ﬁlﬁﬂ‘ﬁ B&HEHEORNH Hé@do réalf'(ﬁ;/ M+ Qising

operation-injured rat's hows an effect o

neur ol ogi €XF tiBm @colts  [ANSSRtIYE tive f@tmo ébeﬂaﬁh@l‘tﬂm ncamgdex  of
ani mal s. ?1&0@6&3%’{5 the rCBF (regional cerebral blood flow) value in
the cortex nediumsized arterial blood-supplying area at various
times after the MCAO operation-injury (A), and the effect of DL0108
on t he rCHtharafare dhet presaBAOImRITtEI opmmqimemrmcﬂum)l COmep letat aofof

onai yzed ipfednbrin WRRETR Ay Rl o B Bigtive, Tha SRy b
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pi nocenbr iis ini the cangedeitls1-al 'dIOOI,tEHlCUQHOFEBlplr@'fE,I‘ab\B}BHSEIIH t#w dange of
i ncl u5|on1 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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conpl ex conprises pinocenbrin and cyclodextrin or its derivative, and
the nolar ratio of pinocenbrin to cyclodextrin or its derivative is
in the range of 1:1-1:100, preferably 1:1-1:10. In the present

Is nvent i on,tréahmg el ’RliseagenotediBorder imal wdbfedt: fhneaendmbddiment, said
- pi noce

racem,c pinocenbrin, or any. copbination t
B P e o an oy b etab T LG A ese Y Bt ebeal Avaplexy
synthesesoﬂﬁh&ﬁ@athﬁgmmﬂg@gQﬁﬁkgﬁnlcyclodextr|n or its derivative
can be selected formthe group consisting of a-cyclodextrin,
13- cyclodextrln clodextrln and its derivative having various
YPSRATI

substi t ut ilhd- ONcOIFHgURIES not 1imited to
hydr oxyet hy1- 0 cycl odextri n,

i o oy a7 By THOR PR B EARL Arbstebb Bl RIERt Fithig e injgcted with

cycl odext mannedlsahslec(ﬁE string)n Al hotrated ac ylo digexe, there is a smooth

Cul fobut yah Y IEhRRE e IARRYor T HERRAT InVrecpeiphery gfcthe

enbodi menthlosdivésssicl odextrin or its derivative is 13-cyclodextrin or
hydr oxypr opyl - C)cyclodextrin. I n anot her enbodi nent, said

cycl odext its deri.vative i i et 0-cyc xtrin,

Oy et i S el b SIS b infected with
hydr oxyet fﬁ}ﬂéplﬁo@éfﬁbﬁﬁ%fcﬂaﬂoﬁ rco%ﬁ‘ﬁleﬁ;@ﬂ?édiﬁiﬂ HE é’[ﬁfrﬁﬁ%) 'As tﬂlﬁstlfated

pr esent |nvent| i ncl usi on conpl ex of . pI no¢
cycl odext Afnthsr ?n&‘%edé}ﬂ‘?r@aﬁ Ve SEROIReVEIA ‘emlmauWé{&WtsQﬂ |16ﬂﬂmfﬁﬁ'€£}1'y

even in arggsel indheqefp Hg}gjqutggqﬁaggv(égs Jhe requirenent of the
f or mul at ed ﬂﬁiage fomA or thé treatnent app %lcatlon I n anot her

aspect, the present invention provides a pharmaceutical conposition
conpri si ngign showstaw effeabofitDlf163i(the nslusiconcawpigxest pinocembrin

pi nocenbr i Rﬁgﬁt iyat

phar maceuivxlFE cal%rgxiﬁ bl < gﬁc}égﬁtﬁgf Séxtélgp]?%n‘?ﬁeg ?‘%g?gf;‘% MQA% t
dosage of(ummaWMEﬂnnnedﬁaﬁal conposition contains 1-1000nyg,
preferably 50-250ng of active agent pinocenbrin. The |ncIu5|on

conpl ex ofa.pi enbrln trin or dits erlv |ve can

ranot act oti 4 Shewsr bheteshabAaLBIEE & ReBhalbifedl SmiSiont o6 BB <
especi al | pffthe MlAGropdratiohhajmedrodmalel | known by those skilled in
the art. The pharmaceuti cal conp05|t|on can be applied in various

rout es s, oral .ad S raI| us tramuscul ar,

peri toneaﬂﬁgrfébﬁﬁﬁt%‘ﬁe&éiz éﬁF&’@ﬁ @er @Pﬁé’i‘é@(ﬁgﬁé’lﬂ Véﬁw Bbﬂ?ﬁ)f‘rpfﬁe?in
(Tl caf RS T el e QA U ety oo e o
i nj ect abl &m&geraﬁﬁndﬂﬂrys&fﬂttﬁf@n?@rﬁf %PtserD Od u%li ﬂ@e E@B@ value
i ncl usi on oF9ERINE A%? ﬁgﬁthﬂ%gﬁﬁbg%glodextrln or its derivative

inaliquid form armaceut i osition can be prepared into
a solid dosage fornlsuch as a tablet, a capsule, a granule, a

di sper si bilhet dbtaeof Big. o-dfigy Tiase rexpgessednas ﬂhbl&varagebtlcﬁﬁ M.abhet
and the | i I f

cycl odextr fgﬁll?r/ alk? sé}%l??%/(gt\#{{\}g Ib?#e—ﬂfgg @@Y’% axfﬁ@ﬁzl%r?&? %ﬁfﬂew ]qq.ll d
dosage forPsdhiit ivseshablan eontroh godbup hEP<OYy Sitdh<E0ipisethefvehicle

pi nocenbr i roxypropyl-0-cycl odextrin, such as an injectable
aqueous s8pﬁﬁk%25$ﬁgTeof I n one enbodi nent, said injectabl e agueous

solution has a concentration of 0.01-3% (g/nl), and a pH of 3-10,
preferably 4-9, nore preferably 5-8, and especially 6-8; the
i nj ect abl e aqueous sol ution can further conprise an osnotic pressure

regul atory_agen as sodium chloride and gl ucose, and a pH
regulatorﬁwﬁygﬁ@1§aéﬂ5ﬁﬁpﬂ96r dresen{dnyeRtNs odi um hydr oxi de.
In one aspect, the present invention provides an inclusion complex of
pinocembrin with cyclodextrin or its derivative, wherein said inclusion
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Said injection can also be in a formof the injectable powder. In one
enbodi ment, a solution in which said injectable powder is dissolved
has a pH of 3-10; said injectable powder can further conprise a

support agem l%btcboﬂ@rmﬁ dihokemdiin antiosgslodedirin R ite deriatativg, agdnt
such as hygroch %d and spdi um g%‘goﬁ xi de. 1n _anot.her. asp ect

the presentCihQ tli PINQRENEIB, 9 S?m'ffﬁ ShAts Brﬁné’ﬁfiéfe 15dRyEicon
conpl ex ofraﬁ%@@fqnpr,[qo@ efetg}_l)@dpauy ngor its derivative,

conprising the steps of adding cyclodextrin or its derivative into

sol vent or vehicle to obtain a solutjon or suspension of cyclodextrin
or its dednvheipresentiinvantiengthe eshc epnogembnint 111:916@% Lapinocembrin,

pr efer abl v 5§ BHl] na&mcg;s@ oigisaldt splyt S PERS LR

and mxmgi) stirring or grin ain sald |qU| I ncl usion
conpl ex ofPipbaoabitisr iaanwibeh Obéiylﬁb dé&omn i patvre | xesodecdsv ari by. cliemical
liquid i H%B{Hﬁjl giconmpl ex of pinocenbrin with cyclodextrin or its
derivative-can e a solution or a suspension; the solution of the

i ncl usi on conpl ex of pinocenbrin with cyclodextrin or its derivative
can be obtlai thed présent Shivehtiog, tgchdexedn andtst damsa)taverttambatmleéted

l'id incl I f b th l,0odext
dor i vat | vaOTE odFEI neiowy  ENBVRABEL nB" SoPURIAOREBIEhe PSaTgPHERI.

t he i ncl usi-oyclodentri, ehdpnt@odeﬂbatmewhmn@/@amt substtitings groups,

derivati ve for,.exa e b ohI ra
Cret T bt TatRlRe P oty P el 9. 480 M dedadndli - evdloderirin,
i ncl usi on diﬁmvh Bad d@o@@qemorl n wth cycl oﬁs?dfdxypr@pyl r&cﬁﬁbdéﬁtﬂrve

t he sol uti thelnlu3| nco | ex of enbr i

cyol odext Ry GORIEOBEGex 04ERan. | r smdfhBEcoidederiaing ¢ osliicose
concent r atcheloddxtEns! odexsttbka Orcydlédéﬂﬁd/at i iﬁ%ﬂtd‘tnb@ége SYcldlerfidp
by wei ght, "fol | owe liy | yophi | é@ gmto obtalr%]ghe solid inclusion
conpl ex 01‘33}31?9?@3@ ¥ln wit hC)zf%'/l@ JE i n or SYHebWBH; vat i veyclpdesim,
enbodi mentyy P bub@ elids | O [ X

pi nocenbrfs‘r'} Wi F\bﬁgycl o%r“éltcr(?wn@grlhl trh s? ¢ @}}%ﬁ?@gi@%ﬁﬁ%ﬂigﬁg{rﬁg oble

addi ng cy G, ovaldt syelodestin ver i1k glearesiveoild Aigyc @de)grm 01'
t | gt
mortar, agdidgx cﬁ@gempb%xaqﬁum AbiiRg! fRBbdAfEn® g $ald IcHBld e ™

a past e, a di ng Pninto sai dopastes gri
to form a%¥iscous iffaste, fARNARNE by fillSer | ng dorsbrt-Bagyedlgdextrin,

| yophiliz t capabl e lfts,pé in
or its delrhl vatlggrcﬁgJl g Igfri’m t he group co S sttﬁbp@ r}?_\)/(ﬂbﬁgﬂfﬂ
et hanol , ﬂmimanwthyhﬁapﬁeﬂadextrmpmpamm matipnetherep ycol gl ycerin,
acetone, or any conbi nation thereof Preferably, the solvent is water.

g LRt e e

di ssol ved ciyol@adexipprapits aibelvatweruano‘tbe on @alngwidsort S’@llnﬂ foitm @anetdrein a

aspect, th inve es tgQ a use of the dncluysion
conpl ex oﬁgﬁﬁ%ﬁﬁm %Fﬁc‘?fig xPPi eoreqqlgelalgpp\%ﬁ Ehfeltggpull# d
prepar at i dosage dfopharheardatnmnt dpplichtionpr eventing and/ or treating

t he di sease or di sorder. In an engodlnent sai d di sease or disorder

is a cardiovascyl ar or cerebrovascul ar dlsease I.n a preferable
embodi mendl BPHIFadPeastif Aresentc dpEeRboRsPITEAeY| 8 Rbarmacentical

cerebral apaRpp@idon!ddrapa mga@eﬁeet;%ra&now oF eHigg9aeRis®n @bﬁgﬂéﬁrof‘ S
a bacteria, and/o fungu?le ion, Moreover, the present inv I on
provi des RIAREHBATHOrWH thig/ @ s eﬁlﬁfWQtlaedl%s@fé@na y a
di sor der ighafmabichlly he& t§l9183rda§ﬁér 3k Sl cpreht] HEhrBLElieCh ! fit
anount of "t he pharpaceutical® composition to subj ect
t her eof THEsag®édhe pharmecautiegheampesitingoniains bolf)0tegspreferahp,
cattle, mapkey apgu Ath d f h%?ﬁp n e
enbodi nent, salO |!sgga£@tﬁ1vea%le ?léé@%ﬁgarrl(;)?gvg{s(gﬁ%%n lek" of"
pinocembrin with cyciodextrln or its derivative can be manufactured nto

proper pharmaceutical composition forms for mammals especially for
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i nclusi on conplex, can be directly used into a solid or |iquid dosage
form Cyclodextrin or its derivative is a water-soluble
phar maceuti cal adjuvant with a low toxicity, and the inclusion

conpl ex ofhumhme et themethods wallbRlextvhi by tiodet skitled i ahé et made
therefromis suitable for preparation into various liquid or solid
dosage forgs. The inclusion coml.ex of pi nocen;fl)r,i n wth cyclodexftrin
or its derliffaphyrnageutical cospenitipp cam hoAPRESd 4n ggs@us routes, such as

wet er - sol Whhl | biinfiRtstatl Y ¥AGC- infifdvieRblSl. iftRiintScilal! 2 éﬁtcffdé’a}] or
preparation_into |1quid dosage forns. Wth the enbodi nents of the

present i ﬁﬂbﬁﬂa@@uﬁhﬁleﬁl@ﬂ em such as a | ow water-solubility of
pi nocenbrin, and an inpossibility of direct application in liquid

oo, SPRERASLLNGACL BB SO G 000 A"

made t her éormnsuthoas aa fgettiati §inclaedingt 2 dransfiigondaniinpaitablccrquendisa

el usi on SR ahlfen, RRCRERIEHPARGE i brft L fBb AfREa YRS BYClsipky”

An acut e taid midlysipestormpessof patoddmebiinotithicycl ederttiexowits derivative

pi nocenbri.n Wt h. |.od rihn. ha 0_val ye for use intravenqus
"ni ect 1 on B Yrdid 4PrRn T Pderks s CampDsitiey Bond® Ritird tHEh &
the ef L ects})l/id_ dosage foSaf mqk} tags4 fableocal cazlps@cbe{ gegiaelle,r aidispewible
test, he sis_test na axis .t and intr scul ar j.piLectian
ocal 1 rriedieho pruty ARBIRErAthE R e 8l Bl s Lk B5n S8,
i nvent i on spiek ARdssionneoipldd af pbimodeenbtinarith essbdbdexifinheni Melis/adne
anaphyl axi. s, arid f very lTow intramuscul ar injection local irritation.
Ther ef or e RRSAHEIIEon conpl ex is safe and suitable for preparation
into injectabl e dosage forns. Pharnmacol ogi cal assay shows that the

i ncl usi on’[qﬁnp} i B8 f¥ih " of! fant ;

i nvention can g@g{%}%@?%ﬁgg%hgﬁe nemd&o%g%ggféfrlaiwﬁcﬁljogr?F%ﬁﬁ?lgi}
the acut e COBYAEX Rl pHragembERanth TydioxypropyldSraicledexitie siehr aashng

degree of ; I ; } t i i kal
bl god-suppl)lj;i% %%ﬂgﬂﬁoﬁeﬁﬂﬁgpbgwgﬁg%%np ggéo‘?ﬁ? e ‘lrjgﬁétsaslr#& ?ﬂ%‘%ﬁ%n

can be pr 8g8eeds seletian phas pacensandeation: of 4.0d~gleVginilhgnhe oH of
t ti i i , : b .
reating aarng gg:}_%&ﬁ&tbﬁsﬂwc%spé %%?&‘ébf}?t Jé%e%ﬁa egégélﬁﬁﬁ. 6Y8: the

cerebral apopf knbwn I n ‘the ar )I"NoCENDr I n” i s
sensi t i veljgcpbdat gqugouraisphron daacferther aednpuse) @ osnbtih quessure

rel ativel t terial  ef e i gl | dr,
Fes; st ant TSPTArE 4R SHLE! of Sl SHSEHE dbdbIneORe e 4 pH
wi th cycl segdatony agentticheasi vatiochlaramaaidsandesodisienl hiydrpxiglear e for a
phar maceuti cal drug for preventing and/or treating bacteria and/or
fungus i nfecti.on, Exanples, set f.orth.bel o re.i.ll rative of, the
bregent | molhBetniE Bhealshtbe Bt of M et el ik Ohe
scoloe of ehebgdiasan] aisoi/uguitm illﬂwlg&hisﬁid; injeg@ab:l@gbm gs cliwvodved ﬁm aor
repl acenents, ich may .be e t hose illed in the art wthout
departing SPTT )

BE o P i e 6 auecey Smduthe ohiistan SubRETt aident
wi thin theuskope afanili aMénlaose, Bxatple pH Preandimiiongeht asuchdwisd
i ncl usi on c%mglﬁx of pi.noc n?ﬁln h hydr oxypr opyl1-0-cycl odextrin
(solutionPW'( ¢Jﬂﬁc 1ﬁ§q¢%9 98¥ﬁ&§5¥%é9&-0-cyclodextrin, addi ng it
into 400mL distilled water and dissolving with stirring;, (2)

Separat el YnugicihtNgsdecd, BEBRATR ifverRdsh Bobides™ BroQil RpsRbPhfing

et hyl al coh to forma solution and 1q It S ) o
hydr oxypr §@5dlunﬂ@§;@ncc@énplﬂxmfémmﬁmbrtmmg1 ayelogiextidn olitst derivativel
o obt ai nCorgyisinE tHE'siBs bRAdEE CYPRAGAR, Al ig erBiaiined sBIfuh e

of pi nocerbr vahigle Hohpbtaiay ar splutian ycisuspsasion. obeygpddextrin or its
Preparati g QbtideSPithth W EHSLORGRIRIGK 0P ~BORBC AR DO bbby 5~60%;

adding pinocembrin to said solution or suspension; and mixing by stirring

or grinding to obtain said liquid inclusion complex of pinocembrin with
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Steps (1) - (3) were identical to those of Example 1. (4)
Lyophi li zing the obtained solution of the inclusion conplex of
pi nocenbrin wi th hydroxypropyl-0-cycl odextrin to obtain a solid 9

i ncl usi on cgRGdEnridf oF Ndgerdsivativg, h Tiver dxyRd oRMdhRicy cleagaxkki rof
Exanple 3 Preparation .of a &hld I nclusion conpl ex of pinocenbrin

with hydr U8 mm@uc‘a@i FXHN 1 ytSAEegivRHye2e be a solution or a
hydr oxypr epydefsions tREQolfifibni off thed i ' [ i

distill ed%vvai% 1an_i'j gri n%’ r%gni nto alﬂgglt%g{? C%%Iy@égﬂfr g@{/&nﬁﬁgﬁﬁh
3g pi nocerdIoderdaa gt Wariasiveoran hesbtainedevhon SHrgsBdD a §1ﬁﬂﬁrﬂm%a
sol ution, ' ot 1nto said hydroxypropyl-0-cyclodextrin paste
to format%ﬁ%ggg%glr%ﬁ%n; and (3) Ginding the mxed solution for 2

hours to forma honogenous paste, filtering, and evaporating to
dryness i rAvsaelidiminausibnaiconzples| off pidoesitomn cenll exycdddetnor eorbriisn

1 TR o R b B R B o, e

Eygr oxypr apglusjcr cpmpidxmﬁ_pinoc(gg)bm:r\@mm mgfckﬁkg:x&indqr its (}er}jvative for
-0- . Jqt .0,: t t

and o soorRehplgitELRIE:, SRR HEy ik R ifioihaitBicnpgion! ™

I njection, heating to 80C with stirring, insulating for 15 m nutes,
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hydroxypr &y 1001 §Y94 aflexiéioht, followed by lyophilizing, to obtain the solid
inclusion complex of pinocembrin 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.
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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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sol ubi | i t PIBPCYNRECHHN FyC Aodextrin has an L so value tor 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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sol ubi li zer Concentrationof solubilizeror non-aqueous sol ventinwater
(g/1 00nl) solution clarity solubility (ng/m ) Water Turbi dand
I nsol ubl e <0.2 dycerine 50 Turbidand insol ubl e

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



<1 Ethyl al cohol 10 Turbi dand insol uble <1 Propyl ene glycol 50
Tur bi dand i nsol ubl e <1 PEG00 30 Turbi dand i nsol uble <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



Tween-80 1 Turbi dand insol ubl e <1 Pol yvidone 1 Turbidand insol uble <1
O-cycl odextrin 1.8 Cear >2 Dinethyl-(3-cyclodextrin 10
(4) Supplementing 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
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remove active carbon;

(2) Separately weighing lg pinocembrin, dissolving it into 20ml absolute
ethyl alcohol, adding the solution into said hydroxypropyl-G-cyclodextrin
inclusion complex solution;

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

(4) Supplementing water to reach a volume of 100ml, filtering 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
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and clearly seen without inflammtion and irritation response such as
reddeni ng or congestion, and had no significant difference fromthe
site injected with normal saline. No abnornal histopathol ogy changes
were observed. The results are shown in Fig.1 and 2. 2. Henolysis

test A redExahplesispensi on, normal saline, various vol umes of
pi nocenbrin inclusion conplex i njections (having a concentration of
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Tube nunmbétarehoby an equivalent doubhng 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:



3456 7 2%red cell suspension

(nL) 2.5 2.5

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.



2.5 2.52.52.52.5 Normal saline (nL) 2.4 2.3 2.2 2.12.02.5
Distilled water (nL) pinocenbrin inclusion conplexinjection 0.1 0.2

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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0.3 0.40.5 2.5 (0.2ng/ L) (L) Tabl e 3. Effect of
pi nocenbrin inclusion conplex injection on henolysis

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.

16



Times 0.5h 1 h 2h 3h 1 234567 _+ -+ + -+

Table 4. Anaphylaxis criteria

Grade Symptoms

0 No abnormal response

1 Only a slight nose-scratching, trembling, pilo-erection

2 Several coughs, with nose-scratching, trembling, pilo-erection

3 Many or consecutive coughs, with difficult breathing,
convulsion, and twitch

4 convulsion, twitch, gatism, shock, and dead

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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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
ischemia in rats

Assay Method: The assay was conducted according to the MCAO model
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Tabl e 7.

Local irritation fromthe intranuscul ar injection of the

pi nocenbrin inclusion conplex injection G oup Nunber of animals

gr ade

average grade nornmal saline pinocenbrin 4
method as reported in the literature (Zhang Juntian, Modern Experimental

Methods in Pharmacology, October 1998, the First Edition, the United
Press of Beijing Medical University and Peking Union Medical College).

Bederson’s score

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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4011011010.500.75 inclusion conplex injection
Phar macol ogi cal Assay The protection effect of the inclusion conplex
of pinocenbrin with hydroxypropyl-0-cyclodextrin on the acute

regi onal

injury of cerebral ischema in rats Assay Method: The assay

was conducted according to the MCAO nodel

The effect of DI.O108 on rCBF of the rat acute cerebral ischemia tissue.

The rCBF (regional cerebral blood flow) value in the cortex
medium-sized arterial blood-supplying area reduced rapidly to 20~30%
of the pre-operation basal level because of the MCAO operation. 24 hours
after ischemia (pre-decapitation), the collateral circulation compensation
established and the rCBF value increased a little compared with the value
during the operation, but still below 50% of the basal level. The results
are shown in Fig. SA.

30 minutes after the cerebral ischemia, the rCBF value of the vehicle
group was 31.09+5.35% of the basal value, and the rCBF values of the
administration groups, i.e., the inclusion complex DL0108 group (1mg/kg,
3mg/kg, 10mg/kg) and the nimodipine group, were 40.76+6.58%,
50.09£7.09%, 53.28+8.03%, 55.58+6.09% of the basal value respectively.
The results indicated that the administration groups had a quick recovery
in the cerebral blood flow, and showed remarkable improvements over
the vehicle group. The DLO108 (3, 10mg/kg) group and the nimodipine
(3mg/kg) group had significant differences from the vehicle group (P <
0.05). The results are shown in Fig. 5B.

In conclusion, the inclusion complex of pinocembrin with
hydroxypropyl-8-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.
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3. The inclusion conplex of pinocenbrin with cyclodextrin or its
derivative according to claim1 or 2, wherein said cyclodextrin or
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