Paclitaxel/ Steroidal Compound Technical Field The present
invention relates to a kind of paclitaxel steroid conpound and its 5
preparation, and the present invention also relates to the use of
paclitaxel steroid conmpound, which belongs to the technical field of
phar maceuti cal preparations. Background Art Paclitaxel (paditaxel,
Taxol) has a significant anti-tunor activity, which is 10 wi dely used
in clinical treatnent of ovarian cancer, breast cancer, non-snal

cell lung cancer, head canc@aditaxebcSteraidal Compoume to its
practical insoluble in water (0.006g/m), the common injection

Taxol (r) intended for the clinical treatnent is prepared by

di ssol ving 30ng of paclitaxel with 5ml of m xed sol ution contai ni ng
CrenopherTEanﬁQ I iy et hyl ene castor oil)/ ethanol (50:50, VN) . 15
However, the solvent containing a |arge anmount of Crenopher EL in

formul ati on | ea histamne in viye i.ch..can cause sever .
allergic reaﬁe&*‘é&@ﬁn&eﬁﬁpn{ atg§69 a;f%d \é\ﬁgﬁcrlg@&eé S&F laéPE?PO[ and its
desensitization is to_be done . as fpllqmed before the clinical use:,
10my of dEsBMetaRsFKethieIgsant AnYRptionAlsaBrlates 4@ tha nemot paclurad steisk o
the treatnment and 10ng of dexanet hasone given again by oral 20

adni ni st reinpowidysdmch baongstotthetecheiseinfield of phamnartuticad pespayationsi ne |
m, 300ng of cinetidine or 50ng of ranitidine i.v. given 30-60

m nutes before the treatnent. In spite of precaution, 5%to 30% of
patients has different degrees of allergic reaction in clinical

practice. M]E%‘ﬂ ’t}f'the physi cal stability issue of paclitaxel
sol ution ]T)'s t glgp orth after diluting with Crenopher EL/ethanol,

for exanpl e, 2 dru e-precipitated.due to.l oner t erat ure. or
| ong }i(onf usi OR%{:E%?I &ﬂ‘#ﬁ%‘e@’a}@é@z Sthél %@PWOBA@ » WhICH 1§
pacl i tVaxel , jpjectjon issye, pharmacists at ho and abroad have
carried dﬁﬂegwaf‘éfsm d@ngﬂdﬁ%ahaﬁnﬁn@ﬁpm @eélcmﬁms& Fancer Bppremall cell
paclitaxel marketed over 20 years, and related technical solution

i nvol ves ling epncarddrad candenandsienk camepywetd, Die do stsmpxacticdl yinsolilble in
m cel |l es and nanoparticles, etc. Cyclodextrin inclusion conpound can

i nprove  twigtes QWKL) O the avhirhex einjediioh TAxIR® ihehaed dudnthkt tiasicslf

cycl odextrin inclusion conpound | ead to servere renal toxicity and

P PRSP 52008 O Uy 8y o
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15 wih water, and industrialized devel opnent_ is straggling. Although
over seas IHa¥CHIecowl et goplgming a lagscanemntiad Cremophsr g,L i fiormglation
product marketed. Paclitaxel |iposonme for injection (Li Pusu)

cont ai ni mgle3gaschismmeel i amen twinieh canatause severp atliefgic acdationaird oddes o
for clinical use conply with the commercially avail able injection.

There i s aveidingpidh sidoeffdit:f eeleensitivatibhiis acke dendad Reldwddhereel dike
20 preparation process as well as desensitization pretreatnent before

use has b&gn d u | 2cgs [ :
t echnol ogy. e Jr%‘Iél d%frrggﬁr@&gﬁg ofrg g%ﬁﬁjéfsjggﬂrl Wg}é’?@?ﬁ?}ﬁ%‘*
active i acl it axel polynerjc,mcell.e due,to its.low dru oadi ng
and unst 3’8?%%6%% V‘ﬁ\ﬁpgra%‘i o]r%g, of %Péafp‘aﬂlémﬂ BHd! f?%’ilgn{wooraq
storedwhich |jimts the dg\égl opnent of the industry. In recent gears,
with the adriRigERoR Ghows or%&qtﬁ%ﬁnﬁa&, dPmg) f diplgnhydrangingilse) PRGmg
t echnol ogy has been devel oped rapidly, but the new structure of the
pol ymer mdtcanetdine wr S0mgeotaditiding sv.ctiven 88466 afiattes btfode die trexnt®nt. o
be further investigated. Pacl i taxel nanoparticles conbined with

al bum n fiargpit] G pie@Butidr0 5% N8 308! of Pdticritd MATRIIERAt Beptes VFCAlergic
Conpany approved by FDA in 2005 is by far the nost influential



its technical solution is prepared as the foll ow ng steps: using
human serum al bum n as drug carrier, produce paclitaxel into
nanoparticles conbined wth albumn, sterilize, filter and freeze to
drying, obtain paclitaxel injection containning 100ng of paclitaxel
and 900ng of al bum n per vial. Conpared with the common injection,
paclitaxel nanoparticles conbined with al bum n has two advant ages, 1)
15 there is no Crenopher EL in the formul ation which elimnates the
al | er gi c ¥eaeiten om chinrpl grastgeaMbrbevasntizx phesicall stalplityl issax of paclitaxel
preparation for direct use w thout desensitization treatnment in the

i nt er nat i sglafion ) tockee fdreh afteyd diliitingr with CremidvpABdEL tdtiemb fot eXample, the
i nprovenent, the dose anount adm nistered by patient increases from
135 - 175 , eMbebfthRr 1 j : f
t he comm%g{ggﬁ %@? ﬁgg@fa@n?&eé(}ts ihg‘;r‘{.elt W?&?ﬂg n as I{)ﬁ%ﬁtfg@rf)];l g@éﬂ\n%%%aelp
characterjstigs of. .| arge amounts and expensive cost (the price up to
6200 RMB e@reaqafe,:tyggﬂv\e” as the conplex of the internediate

procedure, limjfs the clinjcal application of paclitaxel .
nanopar ti cl eé%%ﬁw&&axe;hmﬁcmw% pharmaRINs Ak bowe and shmddias carried
emul si on, taking advant %ge of drug lipophilicity, 5 dissolve the drug
with oi | @iasecsstise stydy lod newtdmg dehvery shsteinpine: paclitaxel martesed oesr,20
hi gh- pressure honogeni zer and enul sify to produce the emul sion with

aver age ppdard, ahd relatel teelasicdlolutRAGANDIVEY & beclblexten Weclisieh ¢eathotAd,
the internal oil phase without contact with water and air, it is

possi bl e ] i.ngal ubl e drug with | ow
sol ubi | i tlz}%gﬁﬁg@?ﬁéﬁbl i§§/§| % pdr}%ﬁalg%(ljést ﬁtg' liquid 10 preparations.

Conpared w th the, techn of i one, subnicro | sion.ha re
acvant ages. ofeRssERT RN Gt B me e ARt o pROuaRs; BR
conbi Wedr#i/ith al bum n, s&pn‘i cr8n emu) sjon with | ow e@nﬁgfacturi ng
cost, caripdatgceapmitics o cyeledexdin melusong camp@wqi;la d@ sesyere renal
infusion in clinical treatnment w thout producing precipitation, and

i s al so doxicgyiandtpraducisgpecdipitaiivn. afttneliksting eyithusiatay, therefotenit caited to
enmul sion as a carrier to devel op paclitaxel preparations has bright

pr ospect .théchihouidadedosfapf trials have been carried out by the
donesti ¢ and overseas researchers and the results have been shown

that due to | ! i ! | : I
solubility i %@SPI’%E@SJM%SE?@} E[; , lcgiﬂfﬁlqsu %Bt?o%%g%fs@!agﬁﬂ?esﬁibfehkﬁ
prepared direct] h rug . loading is l,ess.than 0.02 nmg/ M, and..
curf ng 253 S6pt: oot ol Sl nti S e e et g
transPer fromoil phase tqQ water phase, resulting in denul sification,
| ayer ed dwﬂaé&%%mpgml seliasd develonsoent gs sBugekine. ohlthonah evsrssas has
oil, it is has not been devel oped so far in the international

pacl i t axdieenwdamiied ont érautestanchvior 20hyesus,dbutgne gaetducy, marketed! Paclitaoel
resistance to heat and pressure as well as stable quality in

| ong-t er Mpdkemadr injectib quiCIQIsuD ohmiage30Mg EOmedidatient Per tigl, dsug
in the oil phase, and breakthrough the Iirmt of physical and chem cal

properti %@ﬁhﬁg il EE@)EEJlse ;fHP @iiﬁf(:ngp use %Bléﬂrpg}'/ Qrgiﬂ? %omfﬁgﬁ%ﬁ?%ap%ﬁﬁbl%he

research taxel |1 pid compound' acl'itaxe
emul i osn.prepared, with the .lipid c ound as the internedi ate .
carr or iiechat Thfte, & bl csishichnt ATRGERG, B dedfady! B Bifanedits; o
| cord@ound” with application nunper of 200810168213. X and "paclit axel
submi cr oPrEPRTFIGE prosiesp as avellvas rlesensitizagpn pretgment heforgase has been
intermediate carrier” 10 with application nunber of 200810168212. 5.
Wt h respdded,thugpean natasiidct Hiqobliousgavanthgesoftieslhalegyl i n Pat ent
200810168213. X, the preferred lipid materials is the natural egg yolk

| ecithin, soybean lecithin and chol esterol, the weight ratio of
paclitaxel and lipid materials is 1:1-19, that is amount of lipid



the foll owup preparation of subm cron enulsion. But the further
studi es have been shown that the technical solution as clainmed in
Pat ent 200810168213. X and 200810168212.5 has the fol |l ow ng

shortcom ngs: 1. Phospholipids as |lipid materials to producing the
conpound, provided that 5 it has inproved the solubility of drug in
oil, maximumto 2nmg/ M, the higher anount of phospholipids used can
not constantly inprove the solubility in oil; as the internediate
carrier to pridiudomesticuind foreign egseirch o extptoslylachive i paditaxel pakimenia
drug loading of 0.5ng/m, is unstable if stored for 6 nonths, which
can not negtellcbeded taiigdowt damt MaAing QPR unSibleegiAitglafies stdridd] it is to
materials to producing the conpound 1s superior to phospholipids in
i mprovi ng |t 14 Ve g 144 Ot

o st er of v B8 tep' kit WK oo AR R UIh iRy, BPH2RHF
paclitaxel , whig s lots of drawbacks:, (1) excessive jntakes:.the
PRt ake o v bithe 16 ittt (gt BARG Pobinde:, BIEISb0 pebBadHy Trichlié
(equi val ent, tqQ the anmpunt of chol esterol in 15 1-2 egg yol ks), and
the dose EFhpplegy thagdreenodevalopads lpidlye buhdlee mevwapBuetusDorghe pokpaeed
with cholesterol and its preparations as clainmed in Patent

2008101 68@atkri] inth thedialye s elimikali safeik of dmigatweds taEOfythEr Otmesti guted
maxi mum anmount equi valent to 19 egg yol ks, and is significantly high
W th safety Pashtaxél2hahdyseriéles idonihed Ui GIRIMBIMYGS igectich (8de No.
| ong-term storage: using cholesterol as 20 the intermedi ate carrier
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dropl Bts volune,.and oi|-water interface in the internal oil phase,
when t he Hofeahnigehgetution i, prengrgsh ah dhe xfoHewdng renso g Sugrnosgrum
phase and oil-water interface, it is possible for parts of drug to
make freealbumithasedtugr natrienaprdupt gmelitawbl attol manpatticlésh eombined with
encapsul ation 5 efficiency and instability of subm cron emnul sion.

Through tdieusin) dieridize ! fileersmbfieerze o @:;mhgs iobfiR pacliigkemaiethoadtiinning
200810168212.5, its encapsul ation efficiency is |l ess than 85% and

t he qual i ' j j : i :

ront he. . L0 gP EREHEX A inERHORAAF B B vlel, CHRPERAiH i Snidn
nont hs, whi ¢ indi@gte t hat tqe Iabgllad an nt .has been decrease
and the 1B5HBRRAC a’ﬁeﬁﬁﬁ?‘?ﬁ%ﬁq B BROPILEIM 4, S e AQEDLRECE;3
hi gh Bost of preparation:_the high amount of lipid materials, and .
sol vent dbetedgnpee 5ELgn the formadatiopewhiwhge liminates ¢he aligsgie restion
solvent |lead to high cost of manufacture, which does not conply with
t he pri naiomhplstebf apt dvevanmscthaamily paclifixel préfasatisofar, dioect tuse Wwithowt
of the two Patents above, the application carries out lots of test

resear ch,desens@tedationNletRichMiz he Liirerhdtiong]; "BY @hé abstoaidty kalu@iBy Hnd
further, in order to provide the conpound with fewer quantifies of

further, in_or der _ " .
ef oot | vanee B LR et B dof UoiCluf B RICE By pafciBlafioes rom

ice. € 1Tnventors
of the pr nt .Lnvention have f gund that.in.a large.n er. .20 of

i i d o A 2R, k2o BErie HEaetye et i w6 AR E 48 witunon
in thd® steroid |ipid miterials has strong capacity to conpound wth

paci | t axdlachageligiaciioneMungoasthe casenwiththe eharagamstios of darge ameunts

solubility of drug in oil to the maxi mum Usi ng steroid conpounds
descri bedindrexperseatostrithentricerupat® 6206 RME peediall es eatlraseéhe tomplex of
produci ng oil-in-water subm cron enul sion, because of the fewer total

anounts of the conpound encapsul ated, hi gher encapsul ati on efficiency
as well as not easily denulsifciation in the long-termstorage, its



superior to those of subm cron enul sion as clained in Patent
200810168212. 5. Paclitaxel steroid conmpound clainmed in the present
invention has laid a solid foundation for the quality control and

ef fectiveness as well as safety in clinical practice of the follow up
submi cron enul sion. 10 Contents of the invention An obj ect of the
present invention is to provide with one kind of paclitaxel / steroid
conpound conposed of the paclitaxel and steroid lipid materials. The
nol ar r at the infermediate pwe¢dmedimitethe dingtabapidication f paclitaed anadpayticles
1:0.25-2, nore preferably 151:0. 33-1. Pacl it axel / steroi d conpound
set fort hehmbineg witlygbtii, wherein the steroid lipid materials
belong to the natural steroidal substance or one kind of its
derivatives at |east; the natural steroid as clainmed above can be
chosen fromchol esterol, 7 - dehydrochol esterol (also known as 7 -
hydr ogenat ed .chol. sterol 20 | angst.er ol Slt te ol , rol

o] oater ol umb oL iEer BRGF Subyiesof SRR (i Sl of drydppgiicy,
steroid; and_its derivatjve can be chgsen fron1chollc aci d,

deoxyc hol dissclvs thediagaritth odpdase dwsingdeinatual ﬂhosph@h}ptdéfaé iheemulsifiesi d
IS chol esterol, 7- dehydrogenation chol esterol or ergosterol, the
nmore pr efleijghqﬂesshm astmepgehizer ard gosilsifplto produchtheasrhulsiondwith average
stabilizer should be used in paclitaxel/ steroid conpound as clianed

in the prgﬁﬂ@k Ji7Y RIS Higdh 60MenPDReSOrBE @hg livhdanin ﬁieaﬁftérhaleéﬂ pRAsde
chosen 5 fromone kind of sodiumbisulfite, sodium et abisulfite,

Vo2 it it 3l Snaif, Wik ool dvbrdiih p?éeého?&oﬁhngs of

| east . er o é'in i et T on s N

provi di ng. aratlon acl jtaxel /_ st.erojd c u

can be pr’é‘ OalPEl? Eﬂlé "E’&‘dﬁ%é Uﬁ%ﬂlﬁgt Wéd |H90Fo$tfdb‘\i]ﬁhdt %?ﬁ%alﬂ'@r hﬂm
Met hotP 1 invol ves the foll owi ng steps; a. Mx paclitaxel and
steroid iprepaepiens. iGmpaed soth/Bedrelmologypiimnseme: subimston comlsiombas ¢
solvent, and then add the anti oxidant stabilizer randomy; b.
Stir undanormadymnMgeﬂ oft anjpeiralived dovellipment;, compaves] tineh arggapanticle
solvent, is vacuumdrying. Method 2 includes the foll ow ng steps:

a. Di ssol ygnpiael wlﬂmbuﬁmi sﬁbﬁﬁ@oﬁ el N AP RV ndnfeif: mrg c&¥, can be
di fferent organic sol vents, add the antioxidant stabiTizer

random y; gerilized at i teﬁve al H@g ﬁ%&@a?sﬁﬂ fo?%fﬁsﬁﬁ%%ﬁﬁfc&f ﬁea‘ﬁ%@ﬂf \EVIitBBIClt

renmove the or ganli €c sO otary evapor atl

d th f t t
! Avent | orbrofncing npsPiAliEs vfvS AftutatyBienE abd nvogm Eﬁﬂ%fﬁéee&smg
sever®l of dichloromethane, ethanol, nethanol benzyl al cohol ,

acet one, SHDHYIFTOAC IMISiON (a8t & AAYERrofou davelap dpackitaxeb prepasationsr kase beghty
one kind or several of ethanol, acetone, ethyl acetate and

t et r ahy drmbspeeh Altliousietsaif tridls hegabeen mﬁa@ouisbw&ledlonh&sﬁc ahéoserseasa
m xture of organic sol vents. In the preparation of the

i nvent i Onyesdahbéher € ARY The Absults %ﬂé bee® |sM6®h9ch§ta(ﬂhé)ﬁ) Paclithred] Rgith ?JYactlcal
rotary evaporation or spray dryi ng. In the preparatlon of "t he

st ant L BNARhECl vl ahd IRIEROLNAY ol SiotBohLOMSmPRE). fBhniBR,

steroid as cﬁglrre in atron nolar r

of paclitax and ster ngs e abl 0.25-2 e
ot ef or ablJgioR 1o pespRed %@Pt@p&fo%# Ioading i s ﬁxaﬂd’%#ﬁé@f i diring
anoun? of organic solvents"” refers to the anount of m xture for

di ssol vi rihe paescss ok steribigation andiswrage, eng aanl casilyt ianséersfcoml @idl phaset foe
art according to the conventional techniques. For exanple, the
concent r avatenphdseprstitingxaldeshidsification ipeuation mssembdls dlittitedrbyi the low
0.5-16nmg/ M, calcul ated as paclitaxel, preferably 1.0 - 8.0ng/nt;

"the suit i 7 ;
oy ofor ablsém?@-l K8y c fabtéglél](gyﬂ@%ag h@f‘beérﬁ(fl&feﬁnﬁeﬁ Osr85ff711(9)m tge%temlaﬁo?%le



15 particular solid dosage fornms such as capsules or tablets, should
be obtai ned by addi ng excipients for pharmaceutical use in paclitaxel
steroi d conpound, intended for cancer therapy through oral

adm ni stration, which has higher bioavailability. Pacl it axel /
steroid conpound as clainmed in the invention can also be used in
preparation of anti-cancer drugs, which have been w del yt used for
the treatnment of 20 ovarian and breast cancer, non-small cell |ung
cancer, hpadditaxet snkwicron reneulsisndwith dogli alrug dedding, wterflzmatior atsistance to
cancer. Unless specified stated, the neanings of the science and

t er m nol ofgat and ptdsiress wasl 4 stad1egdalit) if hglemARtdr@se conply with the
general understanding those skilled in the filed; a unl ess

d
speci i ed poiat 6hepufy e UIRE A0GGIR, BE 13Nl i SANGRAL Ofng

proportion, device, instrument, preparation co

known by those skilled i.n the art or, described in the invention.. 5
ol |t axclTPaihdnE Guboh BudCal B ol PR s A SL S hRaicTon
foll oW ng advantages in particular: 1) Less lipid materials used and
| ow pr epagiHbisEm s8y: Weneamrylquj the reseasduvbe Paditaxgl Jipid menmpayind” and
materials is a prerequistite for inprovenent of drug solubility in

oi | . Conpaelitawel ubattiohaxaiulioenpprepdradnovith i thet hipal fdoshpsbunidnakudieng
pacl i taxel compound as clained in Patent 200810168213. X, the nol ar

ratio of idtieantt shiler? dh hlethlyRtAs aha atéhtd- il v
1: 0. 25- 2, nnrg preferably 1:0?33-1. 5The |eg§?§¥m§£%§ﬁﬁcg?§§$gﬁg€d

thus. t ho SEpRT T Hiichon SuREEECH | J0RUUESTI K. Ul Pefilndel.

weight ratio.is 1: 0.09-1:. 0.097; reas the | ar, ratio i.,s 1:4,. the
o P asporibRicRe ntlioshtepared 7ith 6 T8 Gompausd pS e iBlerdiediits cartigt of
drug ®¥nd steroid stands 1:0.2-4 in the preferred range, the

cor r esporiith goplkgaginn nugthes of 20091 01.68203.51. 94. Accordingly the nol ar
rati o of drug and steroid stands 1:0.25-2 in the preferred range, the
cor r espondi n§Vitlei géspectattoo paglifaxeD. lipid0. @fmpoviel esss dibeloseml ain r Patest
of drug and steroid stands nore preferably 1:0.33-1, the

cor r espormogy0] O8I IBIK, i Bﬁeféﬁed lipid ¥Rateridl9-is the Iﬁﬁxfmaeg% Y1k Nediftfin,

contents as disclosed in Patent 200810168213. X, the steroi'd chosen in
the pres oy >= at = . : ti ‘
and 11 pi SoHRey PERUA Aot ol o B RhPragb b nfElRY 5510 Baudtdifs
1:0.11-0..97) ich decreases the anount of |jpid paterials, ..

ot owe. 1B Jt B DaHRC R SRR o lsgs bRhs o dha i Toelitend
conpoldnd (i ncreased from5%50%to 35%91. 7%, and ensures paclitaxel
to be ful{usinggphssphelipids @st hpid materialsithermeler uniio iafypastitaxet |andalipid
can be obtained in oil, which can neet the foll ow up preparation of
submi cr omaenilsi Bnl:2I7&0e aswing chbiesterslung lipid Imatedalspties imadlar aatio 16F
not continually inprove the solubility of the drug in oil. 2)
Less i p'p(écliﬁkélréuﬁi ﬁpﬂdnﬁlﬁié?i'alst i@h@.@%ﬁjﬂuﬁﬁg RAGHE hede]s | ggnﬁtérials, the

cal cul ated, steroid I ntake should be contrdolled at 27ng-580ng once,

pr ef er abl =2 1; - 3\ ; -570 J: AR

pat ent - 20u¥ TR TP ioRTRE O bR 2 T8 T sELRIGEA cdision
can reduce the hi.gh.rijsk f 15 3) Inproying.the engapsul ati.on
o i cf endy dsipseranpiy 2068 ATiSRRLR 515 errearbrith RAclisact i ARBICof
sterd0d in the conmpound of the fresent invention is only 1.94 tines

t he anpurstisciisegae Pricak2003 1o 6821 hH! as the anemerkage cafriedi ssol vi ng t he
conpound with vegetable oil to preparing oil-in-water subm cron

enul si on, th&hé qrspdset of praparingtpaetitaale tipidhcomgouwnd e ihhienmroVinghtee
can inprove 20 the encapsulation efficiency and physical and chem cal

stabilit xoiu&ﬂhg%-qagﬁ@;a Ef@iﬂ,ewhﬂlgqrﬁﬁ?i&@'bﬂﬂi y ob8SRRFABIRRSc RSN for

proved that us e conpound as ai ned | e present 1 nvention as



Al t hough the present invention has been fully described in connection
with the description of figures and enbodi nents, it is to be noted
that the invention included but not limted to these enbodi nents as
wel | as the preparation nethod 15 will beconme apparent to those
skilled in the art. Moreover, according to the description,
technicians in the field can equally substitute, conbine, change or
nodi fy the conpound as being included within the scope of the present
i nvent i ontheeBowiygt preparafion of subenicP@remultseon Bub8e fiutherstudies have been
conpound with different nolar ratio and the physical mxture in Test

Case 3 Fighdin ZhatXther fachflichf sokitioAnadickGmetd inn Pirat 2008¢0 B8R nd3:
Infrared spectrumin Test Case 7 Figure 4. Figure 4-1: Utraviolet

t ' j PV C [ f HPLC
chr ot o6t AR oS et it e Sl B ErEQU ™" 20T, Danel) 5 Mode of
i Nt | . ] f enbodi di
paci | Lol cfloP BOUIIPSGR R AnaTal b Brosf B BEZoaDA. i Dy

of chdlesterol in a rotary evaporator,, dissolve with 3000m of _.
acet one, iibas dmprovedctie solubiigyof dmenin, edpiaximemsty dag/mbytheohigher

evaporati on nethod, vacuumdrying at 40 C for 12 hours. Enbodi ment 2
Pacl i t axedmott] @Splesphologmdp osedicdbiiakeniBtaiglyainymeet iticascdibibitydirDoidOgs
of cholesterol in a rotary evaporator, dissolve with 3000mL of

t et r ahydripg Uihadhmetliake darrk® fo bRIdubinOYibmidien dnRiiea, ?ﬁ@sﬂﬁilw with
rotary evaporation nethod, vacuumdrying at 25 C for 12 hours.

pact 1 t ax oSt ShEXTU PR, IS HREURAL SRR Ryt Pl wdigh g

w th 3000 of tietrahydqrofuran, mx at 45C for 1.5 hours, then renove
t he sol véMt %%ﬁti}lﬁqwgag\?gﬁ@?%ti on nethod, vacuumdrying at 45 C for
16 hours. Enbaodinent 4 Paclitaxel chol esterol conmpound _ . Take
8.0g ¥ pacl 2t SHhelestaral as dpyl satenals & twpdicing the compayne i |supgrior to
di ssolve with 3000nl of acetone, mx at 35C for 1 hour, then renove

t he sol vepltospholimdany iEpoemgr tici sslubgiy ad, doozc inumild howeyentchdes@rélor
10 hours. Enbodi nent 5 Paclitaxel chol esterol conpound Take 7.0g

of pacl i titeigsafd st%rol&gambuﬁh@f%hb%?@koli i@,hp-wr fires tearf tiadkof pacdiiiptele

wi th 3000nl of acetone, mx at 50C for 2 hours, then renove the

sol vent 10r ! Vi

hour s. E%I(])1 ﬁn@%? 6% @;@@ﬂbg{:{%ﬂgg%%gg& gf\é co?bgi&n{cli‘@&eaéf a%%%téf%g&gf
pacl it axel d 4.29.0f ch st er, in atrjapgle flask issolve with
Bo0n oficaly dufSisabo e ApGtiss S BamertsrurybleBh b fieaufoutis i Eofasisfol t

sol vent by rotary_15evaporati on nethod, vacuumdrying at 40 C for 15

hour st5 Enfbadesenolks), paxd thedase ofimachitexel &r disngsd sise once 1s alree3(mey

of paclitaxel and 4.73g of cholesterol in a rotary evaporator,
di ssol ve (mpar@d00with ofchdlesfet@r canet e preparatmns 6QE fobain2ds inouPatent
then remove 20 the solvent by rotary evaporation nethod, vacuum
drying at(®8C016R2 185X Mhérdholesterol intake is about 300mg~5700mg with maximum
amount equivalent to 19 egg yolks, and is significantly high with safety risk; (2)
instability of submicron emulsion in the long-term storage: using cholesterol as
20 the intermediate carrier to producing submicron emulsion, according to the dose for

the clinical treatment and the specific concentration of paclitaxel, the higher

amount of lipid materials in the compound, the higher total amount of the



Enbodi nent 8 Paclitaxel chol esterol conpound Take 5.2g of
paclitaxel, 4.85g of cholesterol and 0.05g of vitamn Ein a rotary
evaporat or, dissolve with 4000nl of tetrahydrofuran, mx at 40C for 1
hour, then renove the solvent by spray drying for 15 hours, vacuum
drying at 55C for 15 hours. 5 Enbodi nent 9 Paclitaxel chol esterol
conpound Take 5.1g of paclitaxel and 4.95g of cholesterol in a
rotary evaporator, dissolve with 5200nl of a m xture of ethanol and

t ert - but acarhpourdk eatapstilatédin théoilr phdshe fimésdviey tie desplste nolbiyie and
rotary evaporation nethod, vacuumdrying at io 65C for 15 hours.

Embodi mengil 4dtaaterhed fl theifleatl 81 PhaSQWiREHe total bkt of 8tk QIm oynd

paclitaxel and 7.51g of cholesterol in"a rotary evaporator, disso

s R e D e

vacuum dryi ng at ,65C for, 15 hours. Enhodi nent. 11 Pacl.i taxel .
chol est er$lEds %iacee (0 the Sxtempak aateTqRhass, “WHER leds iy thergweeneapsuation
cholesterol in a rotary evaporator, 20 dissolve with 5200nl of a

mi xt ure offfisienayioancaiastakility: oft subsnicron »enaulsios C Fhoeugh rberstudhert the
remove the solvent by rotary evaporation nethod, vacuumdrying at 65C
for 15 hosubsnicronneadilsient asl 2laiaetl i inaPateht 20P8MYUERRILS et emebpsulation
conmpound Take 5g of paclitaxel, add 0.55g of

7- dehydr aghieleRsy 98 Qss! thaf §59% 2h¥d R QRARY O tsﬁderﬁﬁ i @mifIdion 39 QEbIO§f

acetone, mx at” 45C tor 1 hour, then solvent by 5 rotary

pach it axetired o tor SEROHES Wt b Blascht oy b sl Sovhf BT R 12
o st s aRnRS 3o bl A FHRESES ctnd 9 B
by 10 rotary evaporation nethod, vacuumdrying at 65C for 15 hours.
Enbodione ramaunted emptisieiny parlithskl ldasdedeo ieereased] (Hdrighenst of prepauatéonsy
of paclitaxel, add 9.70g of 7-dehydrocholesterol in a rotary

evapor at che higls anloveat of lipid d@ndriadd and ebbeat doting alie phiccboas wdlloay the
then renove the solvent by 15 rotary evaporation nethod, vacuum

dryi ng gtloﬁg Grbto ﬁeﬁlmé-soﬁéﬁpféaﬂeaméélgc@s}gﬂﬂlﬁm&m@r AL HOEs not

conmpoun Take 5g of paclitaxel an of ergosterol I1n a

rotary ev } i 5Q0mL of acetone, m x at
45C for 1%?%@%%@%@%8%%@8&%%5% 0 rotary evaporation

met hod, vacuum drying at 65C for 15 hours. Enbodiment 16 Paclitaxel/
ergost erol conpound Take 5g of paclitaxel and 4.83g of
ergostserol in a rotary evaporator, dissolve with 500nl of acetone,

m x at 45C f dheeforeuen thebasis ofthe twadatalty ehovayythe epplication agaores dutn
nmet hod, vacuum drying at 65C for 15 hours. 5Enbodi nent 17 Paclitaxell
er gost er dbtsadngsd wistarch, seledteariboptimizas thd lipid imaadal® add gs amoangfisther,ol
in arotary evaporator, dissolve with 500nl of acetone, m x at 45C

f 1h ; A8}
O o SO DABY o rEhNOR, B NS OATEr

vacuum dryi ng at "65C for ours. 10E
acid co . f (of IS AF- D¢ h in R on dd 0..5q,
2 0g, 3. G5 Sihigh BAS bty Rl el ek By BB moipficH
evaporator, dissolve with 00mL of .acetone each, mx at 45C for 1
hour, t hRAGtiSR o) Be LRENLS @% € PRESe Ry SN Pé{‘]’%g] th?étmaﬁ?rgf;mbﬁr
dryimg at 65C for 15 hours. 15 o )
of lipid materials, steroid is the best lipid materials, characterized in that steroid
lipid materials has strong capacity to compound with paciltaxel and using fewer

quantities of steroid can increase the solubility of drug in oil to the maximum.



Enbodi ment 19 Submi cron enul sion prepared with paclitaxel/ steroid
conmpound as the internediate carrier D ssolve 25g of glycerol wth
approxi mate 720nlL of water for injection, heat to 40-60C, add 15g of
refined soybean lecithin and 30g of pol oxaner (188) to a 20 bl ender,
obtai n the honogeneous water phase, keep at its tenperature; take a
gquantity of paclitaxel/ steroid conpound from enbodinent 1 to 18
(equivalent to 500ng of paclitaxel), add 200nml of soybean oil, heat

t o 40- 60Cstig si¢mid ¢empoundspleasdhediinypreseat inveatiop hs de istermegistncariche
oi | phase, stir to producing uniformcolostrum Transfer the

col ost r umd produbiagrgkin-weter seviticidn einilbon, Hchgdd sfthe ewer tHtd)-abadlints
with 0.1nol/L of hydrochloric acid, collect all emulsion, sterilize

oadi ng.  ThecsolRRnd EREIE RldteP o SRR ey B ) <Ple,

particle size anal.yzer. Enbodi nent 20, Subnkr on | si.0 r.epared
brth pact SrBSisRRUYE 35 the e SElheh dis HAH ALl Bt SR6hE) e
Di ssolve 12.5g of glycerol. wth approxi mate 300ml of water for

i nj ect i onSUPEYOK &R tHess @ff)@,lbral@aom enplsen AgiGlaigedeiglstent 20QIGLAB A1 2iid
15g of pol oxaner (188) to a bl ender, obtain honbgenous water phase,
keep at iPaclitaghetervid epmpaked aclajmeedt int theoprgsent nivaxtbn Isseland d solid
conmpound from enbodi rent 5, 13 and 16 (equival ent to 500ny of

pacl i t axefoundatitsh f5Mik @lality Foxtrol end effeetiviness 89yRdPAs Qhfenaifl clkitaby

vol une, heat to 50C, obtain the oil phase. Mx the water phase slowy
into then@ja&rﬁme fSitdwr-u %uﬁﬁn&’oﬁ'énﬁﬂﬁﬁlq to producing uniform
colostru ransfer the célostrumto a honogeni zer several tines,
adjusting pHto 4.0-6.0 with 0.1nol/L of hydrochloric acid, add water
to 500mL, collect all emulsion, sterilize at 115C for 30 m ns, obtain
subm cron_emul sion with 1.0ng/ nl of drug |oading. The average

parti 1 e Gputentsobthgipventigin det ect ed by Lazer particle size

anal yzer. 20 Enbodi nent 21 Submi cron enul sion prepared with
paclitaxel/ steroid conmpound as the internediate carrier

Di ssolve 12.5g of glycerol with approximate 300tril of water for

injection, heat obéi@cﬁéﬁheé}ﬂéseﬁt ffveafion & igdvERYREBNeaahd i paditdxdlyg

of pol oxamer (188) to a bl ender, obtain honbgenous water phase, keep
at its tesga% 'urfcﬁgcﬁ'? ' ' : lchC H‘gﬂg
from enbodi n{eﬁ&ﬁﬁ? o1 &%ﬁ%&éﬂ%{aqﬁ Eax%%ﬂn%&g%&?@h %%:Iﬁ?@gglgl @Pa
125mL of sgybean ail ., heat to, 55 )ht.ai,n_the oil, . se. Mx the
water phdctd 87 Bipfael b a2 U pickGaBly 2352 emtrdprchably
pr oduci ng]I 5(:3“ f?r m col ostrum Transfer the colostrumto a honogeni zer
sever®l t4 §’,“ adjusting pHto 4.0-6.0 with 0. 1nol/L hydrochloric
acid, add water to 500ml, collect all enulsion, sterilize at 115C for
30 mins, obt Racdlitsxdlfsterowincempbandsetwfdarth in Py imenttn dwbgrdimdbi¢ steroidhe
average particle size is 125nm 133nm detected by Lazer particle size

anal yzer .lipid metepiatti Beling2? JHEMAmaD weroldal ombefafe@r®dope tifind of its
paclitaxel/ steroid conpound as the internediate carrier 15D ssol ve

{2 33 TS A MR SUATLAORE i P B g0
(195) 0 BRLRRgeT. Sl B e PR Ry R R

steroid conpound from enbodiment 1 to 18 (equivalent tqo 1000ng of
pacl i Paxefnostesehedtitosiergl, sagmasiorel, ositestsiolum oergostemlhehrassigagerc),
obtain the oil phase. Mx the water phase slowy into the oil phase,
stir at hhylostgreledr opstprsaderoid)qndnity demvativieasinr berchdseandar ciolie acid,
colostrum qui ckly to a honogeni zer several tines, adjusting pHto

4.0-6.0 ‘Mebﬁy&lc%i@ latld oind Wﬂﬁ@ﬁ@&é&bkﬁd‘ﬁﬁiﬁd acRIATHR! BreftiedOR8bid is

collect all enulsion, sterilize at 115C for 30 mns, “obtain subm cron



Take a quantity of non-sterilized subm cron enul sion from enbodi nent
20 to 22, dissolve with 3% (WN) of mannitol, sterilze and filter

t hrough 0. 22pm of m croporous nenbrane, freeze to drying. 10

Enbodi ment 24 Sel f-m croemnul sion prepared with paclitaxel/ steroid
conmpound as the intermedi ate carrier Take a quantity of
paclitaxel/ steroid conpound (equivalent to 100ng of paclitaxel) form
enbodi ment. 1-18 respectively, add 5Sml of MCT, mXx to dissolve, 15 add
1. 6nl of ¢Edagerodnd- alebydragenatiwre ehetestendlx onetrgostetol,aihe mhereupicfered
and transparent self-m croenul sifying system Take 10nil of

sel f - m cr destedtaiol yi agostgsilem as nentioned above, add 5% of gl ucose
injection to 50mL, and then obtain ntiroenul sion pronptly with

particle siz eea%ﬁi&x’iti’di'lcti 500N Per %@ouxd Herhedi iggggcngﬁeﬁ%%aideémﬁﬁ&ﬁﬁf gd

vviLh paclitaxel/ stero: corrlpoun as the in medi at e c?rrler
of Sa§| " Qhihed Fﬁtﬁﬂﬁ%ﬁ%@%ﬁ?@ﬁo@ﬁ%@%ﬁ%@?ﬁﬁ%ﬁ@%ﬁ%ﬁﬁ@aﬁial%?cﬁggerf?
St or ot cOmpoeniCad of sofem relfearedunaaRapEHIEte, viegRg G 1B A G oy

paclitaxel/ steroid conpound (equivalent to 500ng of paclitaxel) form
enmbodi mensalis; vigamiadpend ity deryyatves ableasty of microcrystal line

cel l ul ose, 500ngy of |actose, and an anmount of magnesi um stearate, m X
wel |, adjust the punch to conpressing 100-250ng of tablets in
specification. 10 Test Cases Test Case 1: Techni cal solution
val i dation a i | i R i 1%19? % ;
Carry out th?@r@%e@gg q%%ﬁn%%te@%a sn%% 1?1][1:;85’5%”0 %Sﬁ %ﬁ?ﬁrﬁreﬂlqnn
Chi na Pat i 0168213, X, 1use bean liecithin and .

chol est erﬁfﬁ%@tﬁe@ %t&?gi%é:pﬁ%oyﬁghg/% Sﬁ%ga}?réﬁargg Lﬁr%ﬁ%ﬂ@ﬁc? |VBF1%I the
materi al s tandle#té@?f-l .5, prepare the reference conpound,

i nvestd gateopie ©OFy-in soybean oil (calculated as zo
paclitaxel), conpared with unconbined free paclitaxel. Table 1

Val i dat i oMethestul twolvesithe fodlovangestepst as di scl osed in Patent
200810168213. X Conmpound Anount ratio of paclitaxel/ lipid naterials
Sol ubi lity i@ Mieaditakél 4ud)/stdrdid ME)Mpdrﬁblh,Odiéﬁblgbtwfthter appropriate
aclitaxel/ hospholipids 1:2 1:1.85 0.68

amount of organic solvent, and then add the antioxidant stabilizer randomly;

b. Stir under the suitable temperature condition, remove the organic solvent,
15 vacuum drying,
Method 2 includes the following steps:
a. Dissolve paclitaxel and steroid in an appropriate amount of different organic
solvents, mix, add the antioxidant stabilizer randomly;
b. Stir under the suitable temperature condition, remove the organic solvent by
20  rotary evaporation or spray drying, vacuum drying.
As described in the preparation of the present invention, the organic solvents

should be chosen from one king or several of dichloromethane, ethanol, methanol,



1:4 1:3.70 0.75 1:6 1:5.55 2.12 1:10 1:9.23 2.32 1:20 1:18.46 2.25
Paclitaxel/ Cholesterol 1:4 1:1.82 9.04 1:6 1:2.73 8.87 1:10 1:4.53
9.15 1:20 1:9.06

benzyl alcohol, acetone, ethyl acetate, tetrahydrofuran and tert-butanol; preferably
one kind or several of ethanol, acetone, ethyl acetate and tetrahydrofuran. If several
of organic solvents used, it refers to a mixture of organic solvents.

In the preparation of the invention, the removal of organic solvents can be

5  obtained by rotary evaporation or spray drying.

In the preparation of the instant invention, “mix in proportion” refers to mix
paclitaxel and steroid as claimed above in the application, that is the molar ratio of
paclitaxel and steroid stands 1:0.2~4, preferably 1:0.25~2, more preferably

10 1:0.33~1; “an appropriate amount” in “an appropriate amount of organic solvents”
refers to the amount of mixture for dissolving paclitaxel and steroid determined by
those skilled in the art according to the conventional techniques. For example, the
concentration of paclitaxel steroid compound in the solution is 0.5~16mg/ml,
calculated as paclitaxel, preferably 1.0 ~ 8.0mg/ml; “the suitable temperature

15 condition” refers to 25 0-70 O, preferably 35-550, such as 2501, 35 (0,45 0,55 O
or 70 0.

In the preparation of the instant invention, the stirring and vacuum drying time
are subject to those skilled in the art in accordance with the conventional technique,
for instance stirring time can be 0.5-3.0 hours, e.g. 0.5 hour, 1.0 hour, 1.5 hours or

20 2.0 hours, and vacuum drying time can be 8-48 hours, €.g. 8 hours, 12 hours, 16
hours or 24 hours.

In the preparation of the instant invention, an appropriate amount of



8.75 1:40 1:18.12 8.69 Paclitaxel Reference / / 0.27 The results
has been shown that the anmount of phospholipids is 5.55 tinmes that 5
of paclitaxel, solubility intends to be stable and controlled at 2.12
- 2.32mg/ mL; while the amount of cholesterol is 1.82-18.12 tines the
wei ght of paclitaxel, the solubility is controlled at 8.75 -
9.15mg/ M, it is suggested that using cholesterol as lipid
materials i s superior to phospholipids in the aspect of inproving the
sol ubi | i t gntmxidint gtabilizet shoddibe considenet tdhedd mndnits ddsectomhasssewith thes
expected to be further decreased and optim zed. 5 Test Case 2

| nf | uenci gsmireelP hSedipihesirepahtidR el lipagthé ceipohds GPIRO[EH, béhepAlly
Amount ratio of paclitaxel” and steroid Take 4g of paclitaxel, "add
cholesterﬁ%t

acoor dand R TRt e ST e e B2 el o, rove

to a rotary apor at or t oget he. i ssovle with.500 of, acetone each,
i x at 45C 1 e ThalH0R B Cbed HEDe R0 ohrOVislES WD e abaation 6
evapor ati on_net hod, vacuumdrying at 65C for 15 hours. Take a

quant i% y e-cHmRiumbmian coylskm, ssy wsasion selemicioeaulsibang sgsemhent
in water bath for 1 hour and shake, obtain the saturated 15 sol ution.
Filter thmabpreparationst 3kerainqod+dniwaterosuirhierau eordsion erf diyt emtBioraddd
absol ute ethanol to volune, inject 20pd into the liquid

chr omat ogsiagiA¥d Wﬂi%ﬁﬂiﬁ%;ﬁﬁgﬁh&lﬁeﬁcﬁé CompduRd ™ fHe 61 phdse! WRicHAtABY

acetonitrile-water ( s the nobile phase, flow rate at

1.0mL/ m : elc j al cu i ity
o “pact | CSEERifEEE Hy, el ShRREd (OF oaniep Bealiffty THE FrbMEaRd S Hid
Table 2 Effect of nt, rati o.of paclitaxel and,steroid on the :
Solubi 1 tvantages of Hilh fnig 1ot SORABTER! o BoHeAhO e GORhER L in
ratio of paclitaxel and steroid Solubilityin soybean oil (my/m .

Mbl ar 10 atfognualtion, and its safety 1s better "than the commercial  injection.

Self-microemulsifying system can be obtained by dissolving paclitaxel/ steroid
compound in the oil phase, then adding an appropriate amount of surfactants
(emulsifier) and cosurfactant (assisting emulsifying agent) used for cancer
treatment through injection, mucosal or oral administration. Oral preparations, in
15 particular solid dosage forms such as capsules or tablets, should be obtained by
adding excipients for pharmaceutical use in paclitaxel steroid compound, intended
for cancer therapy through oral administration, which has higher bicavailability.
Paclitaxel/ steroid compound as claimed in the invention can also be used in
preparation of anti-cancer drugs, which have been widelyt used for the treatment of
20 ovarian and breast cancer, non-small cell lung cancer, head and neck cancer and
also for gastric or pancreatic cancer.

Unless specified stated, the meanings of the science and terminology and titles



Weight ratio 1 Cholesterol 5:1(1:0.2) 1:0.091 7.66 4:1(1:0.25)
1:0.112 8.25 3:1(1:0.33) 1:0.151 8.56 2:1(1:0.5) 1:0.225 9.14 1:1
1:0.453 9.49 1:2 1:0.906 9.06 1:4 1:1.813 9.04

as clailmed in the invention comply with the general understanding those skilled in
the filed; and unless specified pointed out, the substance to be used and its content
or proportion, device, instrument, preparation conditions, etc. are well known by

those skilled in the art or described in the invention.

Paclitaxel/ steroid compound as claimed in the invention has the

following advantages in particular:

1) Less lipid materials used and low preparation cost: the fully

10 compounded of drug and lipid materials is a prerequistite for improvement of drug
solubility in oil. Compared with paclitaxel compound known in this field, including
paclitaxel compound as claimed in Patent 200810168213.X, the molar ratio of drug
and steroid lipid materials stands 1: 0.2~4, preferably 1:0.25~2, more preferably
1:0.33~1.

15 The molecular weight of steroid lipid materials as claimed in the present
invention is 384.6~414.7, thus the molar ratio of drug and steroid is 1: 0.2, the
corresponding weight ratio is 1: 0.09~1: 0.097; whereas the molar ratio is 1:4, the
corresponding weight ratio is 1:1.80~1.94, that is the molar ratio of drug and
steroid stands 1:0.2~4 in the preferred range, the corresponding weight ratio is

20 1:0.09~1.94. Accordingly the molar ratio of drug and steroid stands 1:0.25~2 in the
preferred range, the corresponding weight ratio is 1: 0.11~0.97; whereas the molar

ratio of drug and steroid stands more preferably 1:0.33~1, the corresponding

12



7-dehydrochol esterol 5:1(1:0.2) 1:0.090 7.47 4:1(1:0.25) 1:0.113
7.93 3:1(1:0.33) 1:0.150 8.77 2:1(1:0.5) 1:0.225 9.21 1:1 1:0.450
8.85 1:2 1:0.901 8.69 1:4 1:1.802 9.12 Ergosterol 5:1(1:0.2)
1:0.093

weight ratio is 1: 0.15~0.49.

Compared with the contents as disclosed in Patent 200810168213.X, the
steroid chosen in the present invention is lipid materials, the weight ratio of drug
and lipid materials reduces from 1:1~19 to 1: 0.09~1.94 (preferably 1:0.11~0.97),

5 which decreases the amount of lipid materials, narrows the usage amount,
improves the loading of paclitaxel in the compound (increased from 5%~50% to
35%~91.7%), and ensures paclitaxel to be fully compounded so that the maximum
solubility of paclitaxel can be obtained in oil, which can meet the follow-up
preparation of submicron emulsion. Increasing the amount of lipid materials can

10 not continnally improve the solubility of the drug in oil.

2) Less lipid materials intake: take 300mg of paclitaxel once as calculated,
steroid intake should be controlled at 27mg~580mg once, preferably 33mg~290mg.
Compared with 300mg~5700mg as claimed in Patent 200810168213.X, steroid
intake has obviously decreased which can reduce the high risk of safety.

15 3) Improving the encapsulation efficiency and stability of snbmicron
emulsion: The maximum amount of steroid in the compound of the present
invention is only 1.94 times the amount of paclitaxel, preferably 0.97 times. If
dissolving the compound with vegetable oil to preparing oil-in-water submicron
emulsion, the less total quantities of compound within the oil phase can improve

20 the encapsulation efficiency and physical and chemical stability in long-term
storage. The comparative research has been proved that using the compound as

claimed in the present invention as the intermediate carrier to preparing submicron



7.23 4:1(1:0.25) 1:0.116 8.50 3:1(1:0.33) 1:0.155 9.26 2:1(1:0.5)
1:0.232 8.78 1:1 1:0.465 8.59 1:2 1:0.929 9.11 1:4 1:1.858 8.73
Paclitaxel reference / / 0.27

10

15

20

emulsion, the encapsulation efficiency can be kept at 90% above and the quality
stability can be achieved at 4 © C for 12 months, whereas the encapsulation
efficiency of the submicron emulsion as claimed in Patent 200810168212.5 kept at
65% -85% and the apparent layered had been shown if stored at 4‘ °C for 12
months and the quantity of impurity had been increased greatly.

4) Enchancing the safety: Compared with the commercially available
injection, the formualtion of submicron emulsion prepared with paclitaxel/ steroid
compound as the intermediate carrier excludc—:s Cremopher EL which can avoid a
severe allergic reaction triggered by Cremopher EL, reducing animal toxicity and

increasing the tolerated dose.

Although the present invention has been fully described in connection with
the description of figures and embodiments, it is to be noted that the invention
included but not limited to these embodiments as weli as the preparation method
will become apparent to those skilled in the art. Moreover, according to the
description, technicians in the field can equally substitute, combine, change or

modify the compound as being included within the scope of the present invention.

Description of figures

Figure 1: DSC curve of the compound with different molar ratio and the
physical mixture in Test Case 3

Figure 2: X ray diffraction diagram in Test Case 6

14



The results have been shown that nolar ratio of paclitaxel and
steroid stands 1: 0.2-4, that is the maxi num anount of steroid |ess
than 4 tinmes the nolar of paclitaxel, the maximum solubility of drug
in oil is obtained. 5Paclitaxel concentration Usi ng acetone as

t he sol vent, amount nolar ratio of paclitaxel and cholesterol is 1:1,
the reaction tenperature at 35C, the reaction tine is 0.5 h, it isto
I nvestigated the effect of paclitaxel concentration of 16.0, 8.0,

4.0, 2.0, 1.Figue 30 Ismaredspecirunen Tostfcasad preparation. The results
have been shown the to concentration of paclitaxel has no obvious

ef fect on t h&igaleubiFigiryg 40f: WoapRlEtdpednghlin Teqe4s8® t abl e bel ow.
Table 3 Effect of paclitaxel concentratlon on solubility of

ol ubs 1§ i nso%%‘;ﬂ% I%ﬂg%“%%éf SRRSO AL e B et Sage 8
1. 0 9. e@e%é.l;t 44 .. Test Case 3 Paclitaxel chol esterol conpound in

DSC curv %%%eé)s

5
Mode of Carrying out the Invention

Preparation of embodiments

Embodiment 1 Paclitaxel cholesterol compound
10 Take 9.0g of paclitaxel and 0.81g of cholesterol in a rotary evaporator,
dissolve with 3000ml of acetone, mix at 40 ° C for 1 hour, then remove the solvent

by rotary evaporation method, vacuum drying at 40 ‘C for 12 hours.

Embodiment 2 Paclitaxel cholesterol compound
15 Take 9.0g of paclitaxel and 0.99g of cholesterol in a rotary evaporator,
dissolve with 3000ml of tetrahydrofuran, mix at 25 C for 1 hour, then remove the

solvent by rotary evaporation method, vacuum drying at 25 "C for 12 hours.

Embodiment 3 Paclitaxel cholesterol compound
20 Take 8.5g of paclitaxel and 1.275g of cholesterol in a friangle flask, dissolve
with 3000ml of tetrahydrofuran, mix at 45°C for 1.5 hours, then remove the solvent

by rotary evaporation method, vacuum drying at 45 ‘C for 16 hours.



Pacl itaxel 5 Chol esterol Pacl it axel chol esterol conmpound (conpound
as prepared in table 2 of Test Case 2 with the nolar ratio of 4:1,
3:1, 2:1, 1:1, 1:2, 1:4); Physical mxture of paclitaxel and

chol esterol (take a quatlity of paclitaxel and cholesterol with the
same nolar ratio, mx well, intended for conparative 10research)

Met hod: carry out the differential scanning calorinmetry (DSC) to
detrem ne the characteristics of DSC curves, tenperature at 25-300C,
heating rate is 10 timn, nitrogen flowrate is 60nm/ mn; DSC curves
have been shown in Figure 1. 15Result: endothermic nelting peak of

paclitaxel | EmbodAher 4 Padlitakal cliflesté@l hfjorind S at 150.9C. In the
preparation of physical mxture in different proportions, the

¢ ﬂgrﬁgﬂ .mI > ?é.ﬁﬁfma%? Bﬁi’é&g@’fé%fm@hg?gé o hlolcSRTol s BRERIC RANGT VST
e o= it 3Dl e pedoidmicg 45 or | Hhub Aot Teur e Be SHhvekt b fohiioy

with paclitaxel, in the physi cal m xture as following, the nelting
poi nt Sof @apPEsoaBethpd, vaswem dayig atBat Coor pddonrsaxel , after

chol esterol nelting, it has affected the dispersed state of drug,
which will change the nelting characteristicsof paclitaxel. In the
preparation of conpound in different proportions, the nelting 5

char act er i st igfbedire&i SPhaitakeldfoléshédol compoama v, and the
endot herm ¢ peak of paclitaxel has di sappeared conpletely, which

I ndi cat es th%&? d%(BﬁéEﬂ t{nkél'a%d‘?i’?@‘bﬁ}%ﬁﬂg:sterol 4 trf@ﬁ’ee Péf?!q‘@oix}et y

research on pac estero ound 1 n 1

phases of oles er ol und.as
descri bed Wﬁ“ gﬁgﬁgﬂ? éf%’?t 1@% ﬂ?taé f@& i;ﬁ I@Fﬁ%‘fg 2Pt BYor
i njection, MCT and soybean oil/MCT ( heat to 60C mx well to

di ssoldve, TR@AY evapmﬁéomm@%}odba&wumdwagab‘i 1 S hamski ng
constantly during the process, obtain the saturated solution. Filter
the 15 solution, take a quantity of the successive filtrate, dilute
wi th absolute ethanol, carry out the | TPLC net hod, cal cul ate the

sol ubility OErﬁﬁm&ﬁGPaélithxeltcﬂiélksi’elﬁl'&ﬁﬁlpbﬁnﬂf paclitaxel, repeat
the operation.. Conpared the solubility of conpound and paclitaxel,

e el IBETREST REEA 4 oL OB g ok e wit
Sol ubi |1 Oy URRT BEeSARETR, tra Y o Dol drtihase Be st by mtary

2:

15 evaporation method, vacuum drying at 40 °C for 15 hours.

Embodiment 7 Paclitaxel cholesterol compound
Take 5.2g of paclitaxel and 4.73g of cholesterol in a rotary evaporator,
dissolve with 3000ml of dichloromethane, mix at 60°C for 2.5 hours, then remove

20 the solvent by rotary evaporation method, vacuum drying at 55°C for 15 hours.

Embodiment 8 Paclitaxel cholesterol compound
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1
9
0

1: 4 Paclitaxel Soybean oil 7.66 8.25 8.56 9.14 9.49 9.06

1:. 2
04 0.27 MCT 25.25 26.21 26.47 26.45 23.54 27.69 27.69 2.37 M xed
| * 15.51 13.87 14.02 16.56

10

15

20

Take 5.2¢ of paclitaxel, 4.85g of cholesterol and 0.05¢g of vitamin E in a rotary
evaporator, dissolve with 4000ml of tetrahydrofuran, mix at 40°C for 1 hour, then
remove the solvent by spray drying for 15 hours, vacuum drying at 55°C for 15

hours.

Embodiment 9 Paclitaxel cholesterol compound

Take 5.1g of paclitaxel and 4.95g of cholesterol in a rotary evaporator,
dissolve with 5200ml of a mixture of ethanol and tert-butanol, mix at 45°C for 1
hour, then remove the solvent by rotary evaporation method, vacium drying at

65°C for 15 hours.

Embodiment 10 Paclitaxel cholesterol compound

Take 5.0g of paclitaxel and 7.51g of cholesterol in a rotary evaporator,
dissolve with 5200ml of a mixture of ethanol and tert-butanol,, mix at 45°C for 1
hour, then remove the solvent by rotary evaporation method, vacuum drying at

65°C for 15 hours.

Embodiment 11 Paclitaxel cholesterol compound

Take 5.0g of paclitaxel and 9.10g of cholesterol in a rotary evaporator,
dissolve with 5200ml of a mixture of ethanol and tert-butanol,, mix at 45°C for 1
hour, then remove the solvent by rotary evaporation method, vacuum drying at

65°C for 15 hours.



15.50 16.89 16.89 1.36 Note: mxed oil* is a mxture of soybean oi
and MCT (volune ratio of 1:1) Test Case 5 Solubility of paclitaxel
chol esterol conpound in n-octanol Take a quantity of paclitaxel

chol esterol described in table 2 into 50ml of 5 conical flask, add

| O of n-octanol, shake at 25C in the thernostatic oscillator for 24
hours, obtain the saturated solution. Take 5nil of the solution,
filter by 0.45Am of nenbrane, take an anmpunt of the successive
filtrate, dilute with absolute ethanol, carry out the ultraviolet
spectrophotonetry met hod, cal cul ate the apparent solubility of

physi cal m xtRwbodifieat P} Patkagtl/ 7iddhydtbehvlestefsl@aipsiidie resul ts
to with paclitaxel. The results have been proved that the solubility

G T erant TERE R RAREEXaCha sk BE  HNGURRIBIAENG i o FY BRI AH0!
1057 it A ) B TS e

5  rotary evaporation method, vacuum drying at 65°C for 15 hours.

Embodiment 13 Paclitaxel/ 7-dehydrocholesterol compound
Take 5g of paclitaxel, add 4.85g of 7-dehydrocholesterol in a rotary evaporator,
dissolve with 500ml of acetone, mix at 45°C for 1 hour, then remove the solvent by

10 rotary evaporation method, vacuum drying at 65°C for 15 hours.

Embodiment 14 Paclitaxel/ 7-dehydrocholesterol compound
Take 5g of paclitaxel, add 9.70g of 7-dehydrocholesterol in a rotary evaporator,
dissolve with 500ml of acetone, mix at 45°C for 1 hour, then remove the solvent by

15  rotary evaporation method, vacuum drying at 65°C for 15 hours.

Embodiment 15 Paclitaxel/ ergosterol compound
Take 5g of paclitaxel and 0.54g of ergosterol in a rotary evaporator together,
dissolve with 500ml of acetone, mix at 45°C for 1 hour, then remove the solvent by

20 rotary evaporation method, vacuum drying at 65°C for 15 hours.

Embodiment 16 Paclitaxel/ ergosterol compound

18



70 25. 83 28. 32 32. 41 8. 86 is Test Case 6 X-ray diffraction (XRD)
anal ysis of paclitaxel cholesterol conmpound Test sanpl es:
paclitaxel, cholesterol, paclitaxel cholesterol conpound (sanple from
enbodi ment 5), physical mxture of paclitaxel and chol esterol (nolar

ratio of 1:1). Detection condition: Cu-K target, 40kV of tube
vol tage, 200MA of tube flow, 5 diffraction range is 3<20<60. Results:
diffraction results are shown in Figure 2. The results have been

clearly st at édketfg oftpanlitaxted and ¥i83 gloff éngasteiod in paaksy elaparator;t disselve n
No. 2, 4, 7, diffraction angle (20) at 5.480, 8.840 and 12.180, peak

i ntensi fywith S8R 76f deboh?, miB AV 45°C ey Fhoendest refhdvel the lsbRenPBR kotafy
10 cholesterol in No 1, diffraction angle (20) at 5.160, peak

intensify.i : | Std i i,on peaks have been
obviouslyegﬁggﬁE%%ngﬁgagwﬁﬁggﬁﬁééﬁééﬁ%ﬁ?gﬁﬁifﬁﬁ%#'is the sumprofile
of paclitaxel and cholesterol profile; but the diffraction spectrum
of conpound has been changed. The characteristic diffraction peaks
intensify of paclitaxel and cholesterol have 15 greatly weaken or
peaks have dilanppdiment 17 Baclitaxeliergasteyol eomppungcti on peaks have
been shown at angle of 15.240, 16.759, 17.160 and 17.960, diffraction
peak i nt ensi tlake $gdaO@acligb@Band 604 gavftkrgdférol imaaotary anapdrator, afissolve
paclitaxel and chol esterol separately. It is indicated that

pacl i t axeyith S00hHRITRedn_L Mk af 25TV &dral hbie tith RERIVENAY SoREAL By katakhe
conpound. 20 Test Case 7 Infrared spectronétry (IR analysis of

paclitaxe : i el, chol esterol,

pacl i taxe‘lfvagjﬁlf)ﬁk@?ﬁgétg d’g%pﬁ%l%y}n&%-e@? \f@?& Eélgén‘pl e with nolar ratio
of 1:1 from enbodi nent 5), physical 25 m xture of paclitaxel and

chol esterol (nolar ratio of 1:1), using potassium brom de to
conpress, carry out infrared spectroscopy nethod in the range of

400- 4800 cm Embﬁéun@rsu&Baﬂyaéelbe@h@m%ompqu@re 3. IR spectrum
has shown that the main absorption peak of paclitaxel is carbonyl
group C = 0 \hkkeHghdpachtaxelptachtin bopuéaks ad U58P.8g,chdg, 46 aBd 7.70g
1714.4 cm 1, acylam no group has the carbonyl peak at 1646.4 cm 1 as

vel | - as stgfadhelit Rgidvidpasdtel§in abopirp dvaporatikdiddolox it YOOMEALSPadetdheat
3300-3500 cm1; in chioesterol IR Sperum the characteristic

peaks. at 3855 s H G0 L Hofh el RO B oty 15 kb bRl
vi bration absor.ption ak of 35 h | group at 3402.3cm1; the IR
specrum ofm?tﬁQd’pWE}lgg&yFﬁg&t eC&)g(r Ygé‘é‘é"ﬁti ally the sum of absorption
peaks obtained with chol esterol and paclitaxel; the charcteristic
absorPti on peaks of the conpound has been changed, that is the

characteristic peaks of carbonyl group and acyl am no group obtai ned
i n pacl i t axe Enhbodinbeaxrtnl 2 Sarthgeidron \eomslpiont pirepmrpd akithgpaclitaxel/ steroid

compound as the intermediate carrier
Dissolve 25g of glycerol with approximate 720ml of water for injection, heat
to 40-60°C, add 15g of refined soybean lecithin and 30g of poloxamer (188) to a
20 blender, obtain the homogeneous water phase, keep at its temperature; take a
quantity of paclitaxel/ steroid compo‘und from embodiment 1 to 18 (equivalent to

500mg of paclitaxel), add 200ml of soybean oil, heat to 40-60°C, obtain the oil



5 carbonyl group convert into a blunt peak with strong absorption at
17247cm 1, the peak shape of carbonyl group in acylam no group has
been blunted at 1646.4 cm1; for chol esterol, absorption peak shape
of oxhydryl group has been wi dened at 3432.9 cm1 in chol esterol and
absorption intensify has been enhanced. It is indicated that carbonyl
group of paclitaxel 10 has reacted w th oxhydryl group of chol esterol
whi ch coul d be produced a new conpound. Test Case 8 WV absorption
spect r oscpiase( N?l)( thadvater ghaser slowly antarthe oippldse, stinuy pafducing) eufamol
conpound 15D ssol ve paclitaxel and paclitaxel chol esterol conpound
(sanpl e wedlbstiiia. Teisfer tied tolosturh'td aficanogmivas isewitl Hhes elusahg!pH to
w th absol ute ethanol, using absolute ethanol as blank, carry out W

scanni ng wé!e%ig? QPlﬁlﬁ?m%@%ggicqcﬁg%hgﬂgﬁ@molﬁgﬁ?}ﬁv%c léién,h&é’l‘ﬂiiéeﬁrﬁw}c

shown in Figure is c at 't aracteristics o

paclitaxe lies with that of paclitaxe chal.e rol (¢ oupd

i ch | natEabanpReoBlai upingh (Rl Wt foniglEn T Bk 10RO Ll

has not been changed, .that_is twy conponents convert, |nto congpound by

the int er ASTREQDAACIE Sizeds 12 dmri Pnmidersstad hydlk-aren gariole dreanalyger .

bonds. Inject 20/21 of ethanol solution of paclitaxel and paclitaxel

chol esterol 25 conpound descri bed above into the liquid

chr omat ogr aphy, using |ICromasil-Cl8 (250mm x 4.6mm 5p,m as the

col um, acet @bbdirRent D@tﬁj’blﬁﬁﬂ'bﬂ@mﬁﬁidmgrmﬂewﬂha?ﬁcﬁtﬁkaﬂvsfe@bﬁl
nm

at 1.0nml / mn, detection wavelength is 23 record the retention

tinme, feséﬂxﬁﬁ%&ﬂ?%sm@ﬁuém@ﬁiﬁ c{r@éi‘re 4-2. It is concluded that the
o)

retention ti the main peak obtained with 30 paclitaxel conplies
wi th that of clit chol est erol. conmpound i ch i.ndi.cates. th
free paci i« abBr, 1P ShELERANGih ARERNMG . AR of NEAh i cialetfon,
et hanol solution, Test Cas Stabilify study of paclitaxel

chol ekt erlsat Enphku ﬁéda"égr@ﬁr@%géd rag y@ﬁﬂ@@lﬂlﬁl agdl Jgefdolramas e a

prepared from enbodi nent 1-18, store at 25 C, sanpling periodically
and exani blenddreobipindmmanganouk avagerphage) deeegh atit utemperatarey takierat quantity of
solution with suitable concentration, inject 20)11 into HPLC, using

Kromasi | gacktixel SRvidcon fodmemb@iimehes.cld ai16 (equivalent to 500mg
acetonitrile-water (54:4 as the nobile phase, 40 flow rate at

ot ) A R B RS A e B,
D apecriar SO0 S0h AR aTIHAL o e SRR AL O

| ong-term storage Tenperatur.e/Ti Appear ance Content( % Degradated

pr odult s a(tmgﬁosmttp WP ECing igatory colnsrym. 1 bragsier 1thgoeelpstipm; & a

powder 98.25-102.23 <0.2 3 nonths _ _
homogenizer several times, adjusting pH to 4.0-6.0 with 0.1mol/L of hydrochloric

acid, add water to 500ml, collect all emulsion, sterilize at 115°C for 30 mins, obtain
submicron emulsion with 1.0mg/ml of drug loading. The average particle size is
230nm~250nm detected by Lazer particle size analyzer.
20
Embodiment 21 Submicron emulsion prepared with paclitaxel/ steroid

compound as the intermediate carrier

20



Whi te powder 97.78-101.74 <0.3 25C 6 nonths Wi te powder 98.90-102. 36
<0.3 9 nonths White powder 98.55-101.76 <0.2 12 nonths White powder
98. 36-101. 871 <0.2 24 nonths White powder 98.71-101.88 <0.2 5 Test
Case 10 Test Case 10-1 Paclitaxel steroid conpound Experi nent al
conpound 1-6: according to the technical requirenments of the present

I nvention, use chol esterol, 7-dehydrochol esterol and ergosterol to 10
preparing the paclitaxel steroid conmpound with nolar ratio of

1: 1- 1: 4. The Rissclv¢ dad.58 of gliwerli with sappodimaten g00mblof veater faraingdctiand

steroid into a triangle flask, dissolve with 2000m of acetone, m x
at 40C f olicat th8IC, addmIe of hefired|seghéandiecitiiih and 1SgafPoldia@ier (2886, a

vacuum dryi ng at 40C for 24 hours. Reference conpound 1-4: according
to the tegBRIGabLaRIMHESEVS witer phase, keep at its temperature; take a quantity of
paclitaxel/ steroid compound from embodiment 1 to 18 (equivalent to 600mg of

5  paclitaxel), add 125ml of soybean oil, heat to 55°C, obtain the oil phase. Mix the

water phase slowly into the oil phase, stir at high speed to producing uniform

coléstrum. Transfer the colostrum to a homogenizer several times, adjusting pH to

4.0-6.0 with 0.1mol/L. hydrochloric acid, add water to 500ml, collect all emulsion,

sterilize at 115°C for 30 mins, obtain submicron emulsion with 1.2mg/ml of drug

10 loading. The average particle size is 125nm~133nm detected by Lazer particle size

analyzer.

Embodiment 22 Submicron emulsion prepared with paclitaxel/ steroid
compound as the intermediate carrier

15 Dissolve 12.5g of glycerol with approximate 300ml of water for injection,

heat to 60°C, add 7.5g of refined soybean lecithin and 15g of poloxamer (188) to a

blender, stir at high speed to producing homogenous water phase, keep at its

temperature; take a quantity of paclitaxel/ steroid compound from embodiment 1 to

18 (equivalent to 1000mg of paclitaxel) respectively, add 150ml of soybean oil,

20  heat to 60°C, obtain the oil phase. Mix the water phase slowly into the oil phase,

stir at high speed to producing uniform colostrum. Transfer the colostrum quickly

to a homogenizer several times, adjusting pH to 4.0-6.0 with 0.lmol/l. of

21



15 Patent 200810168212.5, use soybean lecithin and chol esterol as
lipid materials to preparing 4 groups of reference conpound by the
sane nethod used for conparative study, wherein the nolar ratio of
pacl i t axel phospholipids conpound is 1:6 and 1:10, while the nolar
rati o of paclitaxel cholesterol conpound is 1:10 and 1:20. As
detailed in the table below. 20Table 7 Conposition of paclitaxel

chol esterol conpound ConpoundNo./lipid materials Anmobunt of paclitaxel
Amount of hydiochlost acidabdd Ratdrite §&@ind, dollpetchlnerhelsionl sterilize atllaC for 30
rati owei ght rati o Experinmental conmpound cholesterol 1/ 8.0 g 3.6g 1:1

1: 0. 45 BExpidd, odedial subfiiBonnemaRdre sy glong/nﬁ cﬁ‘ @lmé %@dfth Iheoa\%i’age
Experi nent al conpound 7-dehydrochol est er ol :

particle size is 128nm~141nm detected by Lazer partlcle size analyzer.

5 Embodiment 23 Dry emulsion prepared with paclitaxel/ steroid
compound as the intermediate carrier

Tai<e a quantity of non-sterilized submicron emulsion from embodiment 20 to

22, dissoive with 3% (W/V) of mannitol, sterilze and filter through 0.22um of
microporous membrane, freeze to drying,
10

Embodiment 24 Self-microemulsion prepared with paclitaxel/ steroid

compound as the intermediate carrier

Take a quantity of paclitaxel/ steroid compound (equivalent to 100mg of

paclitaxel) form embodiment 1-18 respectively, add Sml of MCT, mix to dissolve,
15 add 1.6ml of PEG400 and 0.5ml of Tween-80, mix well, obtain the uniform and
transparent self-microemulsifying system.

Take 10ml of self-microemulsifying system as mentioned above, add 5% of
glucose injection to 50ml, and then obtain mciroemulsion promptly with particle
size less than 100nm.

20
Embodiment 25 Capsules prepared with paclitaxel/ steroid compound as

the intermediate carriex

22



1: 0. 45 Experinental conpound 7-dehydrochol esterol 4/ 3.0 g 5.406g 1:4
1:1.80 Experinental conpound ergosterol 5/ 3.0g | .40g 1:1 1:0.46
Experi nental conpound ergosterol 6/ 3.0g 5.58g 1:4 1:1.86

Ref er enceconpound phospholipids 1/ 3.0 g 16.65g 1:6 1:5.55

Ref er enceconpound phospholipids 2/ 3.0 g

Take a quantity of paclitaxel/ steroid compound (equivalent to 250mg of

paclitaxel) form embodiment 1-18 respectively into No.2 hard capsules.

Embodiment 26 Tablets prepared with paclitaxel/ steroid compound as
5  the intermediate carrier

Take a quantity of paclitaxel/ steroid compound (equivalent to 500mg of
paclitaxel) jform embodiment 1-18 respectively, add 500mg of microcrystalline
cellulose, S00mg of lactose, and an amount of magnesium stearate, mix well, adjust
the punch to compressing 100-250mg of tablets in specification.

10

Test Cases

Test Case 1:

Technical solution validation as disclosed in China Patent Claim

15 200810168213.X
Carry out the preferred lipid materials and its amount as claimed in China
Patent Claim 200810168213.X, use soya bean lecithin and cholesterol as lipid
materials and weight ratio of drug and lipid materials stands 1:1.85~18.5, prepare
the reference compound, investigate the solubility in soybean oil (calculated as

20 paclitaxel), compared with uncombined free paclitaxel.

Table 1 Validation results from the compound as disclosed in Patent

23



6.78g 1:10 1:9.23 Referenceconpound cholesterol 3/ 3.0g [3.5g 1:10

1: 4. 50 Referenceconpound chol esterol 4/ 3.0g 27.18g 1:20 1:9.06 Test
Case 10-2 Paclitaxel subm cron emul sion prepared with paclitaxel

chol esterol conpound as the intermnmediate carrier yornualtion

| ngredi ents subm cron subm cron subm cron subm cron enul sion

emul sion 2 enmul sion 3 enul sion 4 Experi nent al

200810168213.X

Amount ratio of paclitaxel/ lipid | Selubility in soybean
Compound matetials oil (mg/ml)

Molar ratic | Weight ratio

1:2 1:1.85 0.68

1:4 1:3.70 0.75
aclitaxel/

1:6 1:5.55 2.12

thospholipids

1:10 1:9.23 2.32

1:20 1:18.46 2.25

1:4 1:1.82 9.04

1:6 1:2.73 8.87
Paclitaxel/

1:10 1:4.53 9.15
Cholesterol

1:20 1:9.06 8.75

1:40 1:18.12 8.69
Paclitaxel

/ / 0.27
Reference

The results has been shown that the amount of phospholipids is 5.55 times that
5  of paclitaxel, solubility intends to be stable and controlled at 2.12 ~ 2.32mg/ml;
while the amount of cholesterol is 1.82~18.12 times the weight of paclitaxel, the

solubility is controlled at 8.75 ~ 9.15mg/ml, it is suggested that using cholesterol as

24



conmpound 1* 145ng 290ny 580ng 1160ny Egg yol k lecithin 2g 2. 4g 3g 3g
Pol oxamer 0.88) |Ig 2g 49 6g G ycerol 5g 5g 5g 5g Soybean oil 40m
40nL 50l 50nml Add water for injection to 200nil 200nil 200ni 200nil

Tot al

lipid materials is superior to phospholipids in the aspect of improving the solubility
of drug substance in oil and the amount of cholesterol is expected to be further

decreased and optimized.
s Test Case 2

Influencing facltors analysis of paclitaxel/ steroid compound in oil
Amount ratio of paclitaxel and steroid
Take 4g of paclitaxel, add cholesterol, 7-dehydrocholesterol and ergosterol
10  respectively in accordance with the amount ratio as stated in the table 2 below,
move to a rotary evaporator together, dissovle with 500ml of acetone each, mix at
45°C for 1 hour then remove the solvent by the rotary evaporation method, vacuum
drying at 65°C for 15 hours. Take a quantity of compound, add 20g of soybean oil
for injection used, heat in water bath for 1 hour and shake, obtain the saturated
15  solution. Filter the solution, take a quantity of the successive filtrate, add absolute
ethanol to volume, inject 20yl into the liquid chromatography, using Kromasil-C18
(250mmx4.6mm,5um) as the column, acetonitrile-water (54:46) as the mobile
phase, flow rate at 1.0ml/min and detection wavelength is 230nm, calculate the
solubility of paclitaxel in vegetable oil, see results i the table below.
20
Table 2 Effect of amount ratio of paclitaxel and steroid on the solubility of the

compound in o1l

25



200mL 200nil 200nml 200ni

wi th paclitaxel/ chol esterol

enbodi nent
i nj ection,
according t

1. 34 [Preparat
add egg yol k lec
o fornual tion,

honbgeneous aqueous phase,

*Experi nent al
ratio of 1:0.45 prepared from
? take 130-140nl of water for
Pol oxamer (188) and gl ycerol

wei ght
i on]
ithin,

conmpound 1 is the conpound

transfer to a bl ender to di sperse,

obtain

heat to 40t and keep the tenperature;

?

take a quantity of soybeamnm pit according to formoaiftion, preneat to
40t, take pgaclitaxel chol estAmubunteappohpaditanedaaded from enbodi nent
1, dissol ve Stetod pr eheatlipid soybean oil, transfer to a Bokbiity to in
di sperse, abtain honbgeneous oitérophase; ? add the aqueous phase
sl owly 'ntcrhﬂ%ngh% phase wth rnnqranrlv sti.rring %ﬁggﬁg) DM
/[ mn for 3mns tain a h S cp é@H@h ans
into high-pressure honogeni ger, honobgenil zer $; collect all of
emul sion, gdjusting pHwth 0.1 of | hydrochl ori idto 4.0
0.5, add wgter to 200nti, shagé ack y é§i|l ze §5%§15C for 30
m nut es, . For subm cronfemul sion I-#, the anoufit of enufsifier
(egg yolk Ifecithin) is 1. Ooafrd/ 025D, 20yl ), 1)8BX g/ ml) and 1.5%
(g/ mL) of tlotal anmount of spbfmreronerHston—the—amrount—of
cosurfactant Pol oxaner (188)3:1s(003%) gf n),151L. 0% ggrgg) 2.0% (g/ mL)
and 3.0% (g/nl) of total am ||n'r of _subm craon pmll S and the drug
| oadi ng of Qﬁﬁi' | is O. 0omp4 144. Ong/ mlL
Det er m ned |by IgﬁgﬁFpartlcle S|ze aﬁ%ly7er % e avnra&é particle sige
of 4 groupg emulsion is 225nm 233 nm zhﬂ#fnd 280 Test Case
10- 3 Pacl i tlaxel subm cron enulsi on prepa th pac i'vaxel
chol esterol conpound as theinternediatg carrier [fornualtion]
| ngredi ents submi cron subnilck:dn submi crph: crop 986ul sion 5
emul sion 6|enul sion 7 enul siom—8—Expertfental—conpound—2* 190ﬁg 386
760ng 1:4 1:1.813 9.04

5:1 (1:.02) 1:0.090 747

4:1 (1:025) | 1:0.113 7.93

3:1 (1:033) | 1:0.150 8.77

7-dehydrocholesterol | 2:1 (1:0.5) 1:0.225 9.21

1:1 1:0.450 8.85

1:2 1:0.901 3.69

1:4 1:1.802 9.12

Ergosterol 5:1 (1:0.2) 1:0.093 7.23

4:1 (1:0.25) |1:.0.116 8.50

3:1 (1:033) | 1:0.155 9.26

2:1 (1:0.5) 1:0.232 8.78

1:1 1:0.465 8.59
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1520ng Egg yol k lecithin 2g 2. 4g 3g 3g Pol oxaner (188) 2. 4g 4g 49

6g 4 ycerol 5g 59 59 59 Vitamn E/ / / 40nmg Soybean oil

50nl 50m. Add water for injection to 200nl 200nl 200nl 200nd

10

40nl 40ml

1:2 1:0.929 9.11
1:4 1:1.858 8.73
Paclitaxel reference |/ / 0.27

The results have been shown that molar ratio of paclitaxel and steroid stands 1:
0.2~4, that is the maximum amount of steroid less than 4 times the molar of
paclitaxel, the maximum solubility of drug in oil is obtained.

Paclitaxel concentration

Using acetone as the solvent, amount molar ratio of paclitaxel and cholesterol
is 1:1, the reaction temperature at 35°C, the reaction time is 0.5 h, it is to
mvestigated the effect of paclitaxel concentration of 16.0, 8.0, 4.0, 2.0, 1.0 and
0.5mg/ml on the compound preparation. The results have been shown the
concentration of paclitaxel has no obvious effect on the solubility of compound in
oil, see the table below.

Table 3 Effect of paclitaxel concentration on solubility of cholesterol

compound in oil
Paclitaxel ~ concentration | Solubility in soybean oil
(mg/mL) (mg/ml)
16.0 8.89
8.0 9.21
4.0 9. 58
2.0 9. 47
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Total 200mL 200ni 200nil 200ni *Experinmental conmpound 2 is the
conpound with paclitaxel chol esterol conpound weight ratio of 1:0.90
prepared from enbodi mnent 1. [Preparation] ? take 130-140nl of water
for injection, add Pol oxamer (188) and gl ycerol according to

formual tion, transfer to a bl ender to di sperse, obtain honbgeneous
aqueous phase, heat to 80C and keep the tenperature; |, take a
quantity of soybgan oil according to fformualtion, preheat to 80C,

t ake conpound 2, |{dg@ yol k lecithin and%i% anin E according fo
formul ati on, di sgetve—w-t-h—preheated—soybean—ort—transter—{o a

bl ender to di sper{ges obtain honogeneoug il phase; ? add|t he
aqueous phase slawly into the oil phase with constantly stinring,
20,000 rpm/ mn for 5mns, obtain a honbgeneous col ostrum transfer
qui ckly into high-pressure honogeni zer, honogenizer 6 times, collect
all of enmulsiqgn, justing with O0.1nol /L ydrochloric acid to
5.5 0. 5Wsﬁﬁmﬁﬁﬁﬁﬂ%@mﬁewﬁ50muaédn,c5§€ém¢sze at 115C for

30 mi nut es. For subm cron emul sion 5-8, the anobunt of enulsifier
(egg yol k | ediestsampless 1. 0% (g/m), 1.2% (g/nm), 1.5% (g/m) and 1.5%
(g/ L) of total anmount of subm cron emul sion, the anount of

cosur fact ant ePPdalntambr (188) is 1.2% (g/nl), 2.0% (g/nl), 2.0% (g/nl)
and 3.0% (g/ml) of total anount of subm cron enul sion, and the drug

| oadi ng of pacthésetoli s 0.5my/m, 1.0ng/m, 2.0ing/m, 4.0ng/m .
Determ ned by Laser particle size analyzer, the average particle size

pac ?QSEPSS?E?%@'&%%A ic@ﬁ?%?@ncoé?é%ﬁﬁe@%ﬁﬁhn%éﬁ Plongtf . RBRER PTG
. . _ . F .

ot odi ent SSU98 A URB AR FOHROLMLcr Ssubi cl-dn biel KAon seml si on

10emul sion 1lenul sion 12 Experinmental conpound 1* 145ng 290ng 580Ny

1450y Pol ox #nBiywed mixgirapiggeligxel skelnlegerol (take a quatlity of paclitaxel

and cholesterol with the same molar ratio, mix well, intended for comparative

10 research)

Method: carry out the differential scanning calorimetry (DSC) to detremine
the characteristics of DSC curves, temperature at 25~300°C, heating rate is
10°C/min, nitrogen flow rate is 60ml/min; DSC curves have been shown in Figure
1.

15 Result: endothermic melting peak of paclitaxel is at 225.7°C and that of
cholesterol is at 150.9°C. In the preparation of physical mixture in different
proportions, the endothermic characteristics of cholesterol has not been changed
with the melting point at 149-150°C; whereas the endothermic peak of paclitaxel
has a little shift but melting feature remains, it is just a simple physical mixed. The

20 shift reason of melting peak obtained with paclitaxel in the physical mixture as
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59 59 59 Vitamn E/ / / 40ng MCT 40nil 40nil 50ml 50nl Add water for
injection to 200nLl 200nil 200mLl 200mL Total 200mL 200mL 200ml 200midl
*Exper hnental conpound 1 is the conmpound with paclitaxel chol esterol
wei ght ratio of 1:0.45 prepared from enbodi ment 1. [Preparation] The
sanme procedure as Test Case 10-3, wherein adjusting pHto 5.0 0.5.
For subm cron enul sion 9-12, the anount of enulsifier (soybean
lecithin) is 1.2%(g/m), 1.2%(g/m), 1.2%(g/m) and 1.5% (g/m) of
t ot al anofodlowingstisrinelting potot of cholestoroldsdawer tfancthatiof packiaxel, after
Pol oxamer (188) is 2.0% (g/mL) of total amount of subm cron enul sion,

and the dehudedteratnfedtigd, iphad affected thesdilp&ed Blate df G Whicl2 wAllwhailge

and 5.0ng/ nd. Determ ned by Laser particle size analyzer, the average
Test Caser 0 o R QR Ll el on propared wi th pacl it axel
chol esterol gonpQu rf)?ep?asrattlorhe & tccenrnrfa%%inat fh Cdaﬁ%}e% proportions, the melting
5 charactenistics of cholesterol has shift obviously, and the endothermic peak of
paclitaxel has disappeared completely, which indicates that both have fully

compounded.

Test Case 4 Solubility research on paclitaxel cholesterol compound in
10  different oil phases
Take a quantity of paclitaxel cholesterol compound as described in table 2 of
Test Case 2, add a mixture of soybean oil for injection, MCT and soybean oil/MCT
(1:1), heat to 60°C, mix well to dissolve, heat in the water bath at 60°C for 1 hour,
shaking constantly during the process, obtain the saturated solution. Filter the
15 solution, take a quantity of the successive filtrate, dilute with absolute ethanol, carry
out the HPLC method, calculate the solubility of compound in oil; take a quantity
of paclitaxel, repeat the operation.. Compared the solubility of compound and
paclitaxel, the results have been proved that the solubility in oil can be improved
when the drug combining with cholesterol in different proportions, see the table
20 below:

Table 4 Results of drug solubility in vegetable oil (mg/ml)

Drug/Cholesterol | 5: 1 4: 1 [3: 1 (2:1 [1:1 |1: 2 |1: 4 |Paclitaxel
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[ Fornmual tion] Ingredients subm cron subm cron subm cron subm cron

emul sion 13 enul sion 14 enul sion 15 enul sion 16 Experi nental

conpound

1* soybean lecithin 290ng 2. 49 435ng 2. 49 580ng 2. 4g 1450ny 4. g
Pol oxamer (188) 3g 3g 4g 49 G ycerol 5g 59 59 5g G| m xture**

Soybean oil 7.66 825 |856 (914 |949 |9.06 |9.04 (027
MCT 2525 2621 | 2647 | 2645 |23.54 | 27.69 |27.69 |2.37
Mixed oil* 1551 | 13.87 | 14.02 | 16.56 | 15.50 | 16.89 | 16.89 | 1.36

Note: mixed oil* is a mixture of soybean oil and MCT (volume ratio of 1:1)

Test Case 5 Solubility of paclitaxel cholesterol compound in n-octanol

Take a quantity of paclitaxel cholesterol described in table 2 mto 50ml of

5 conical flask, add 10g of n-octanol, shake at 25°C in the thermostatic oscillator for

24 hours, obtain the saturated solution. Take 5ml of the solution, filter by 0.45um

of membrane, take an amount of the successive filtrate, dilute with absolute ethanol,

carry out the ultraviolet spectrophotometry method, calculate the apparent

solubility of physical mixture and cholesterol in n-octanol, compared the results

10  with paclitaxel. The results have been proved that the solubility in n-octanol can be

improved when the drug combining with cholesterol in different proportions, see

the table below:

Table 5 Results of drug solubility in n-octanol (mg/ml, 25°C)

Drug/Cholesterol | 4: 1 [3: 1 [2: 1 [1: 1 |1: 2 |1: 4 | Paclitaxel

Solubility 23.59124.28|20.70 | 25.83 | 28.32|32.41 | 8.86

15 Test Case 6 X-ray diffraction (XRD) analysis of paclitaxel cholesterol

compound
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40mL 40l 40mL 50nl Add water for injection to 200nl 200mL 200mil
200mL. Total 200nmi 200mi 200ni 200mi *Experinmental conmpound 1 is
the conmpound with paclitaxel cholesterol weight ratio of 1:0.45
prepared fromenbodinent 1. **O | mxture is a m xture of soybean oil
and MCT (volune ratio of 1:1). [Preparation] The sane procedure as
enbodi nent 3, wherein adjusting pHto 4.5 0.5. For subm cron
emul sion 13-16, the anount of enulsifier (soybean lecithin) is 1.2%
(g/m), 1.2%JXest sapples: poliagelrtholasterod, elditagehtholestervbeahpaimslisampie

subm cron enul si on, the anount of cosurfactant Pol oxaner (188) is

1. 5% g/ nﬂﬁ'onﬂeﬁl%dﬁlﬂn)téﬁﬁﬁffﬁi@l ribxteecof2pdtlitHe mhdl cbibldstrall (racat pdticof
subm cron enul sion, and the drug | oading of paclitaxel is 1.0nmg/m,
1.5mg/ m ,O@L:Q)'[g/ mL. and 5.0ng/ m . Determ ned by Laser particle size
anal yzer, the average particle size of 4 groups enulsion is 145nm

. - ' m cr. l.si,0n
RS e e S R e T e
(szﬁlro;r: goﬁ%éc?l%%lrgﬁgenis 3I02%<egldo.ent S subm cron subm cron subm cron

Results: diffraction results are shown in Figure 2.
The results have been clearly stated that characteristic diffraction peaks
of paclitaxel in No. 2, 4, 7, diffraction angie (26) at 5.480, 8.840 and 12.180,
peak intensify is 23567, 11319, 13277; the strongest diffraction peak of
10 cholesterol in No.1, diffraction angie (20) at 5.160, peak intensify is 35506;
both characteristic diffraction peaks have been obviously shown in the
diffraction spectrum, that is the sum profile of paclitaxel and cholesterol
profile; but the diffraction spectrum of compound has been changed. The
characteristic diffraction peaks intensify of paclitaxel and cholesterol have
15 greatly weaken or peaks have disappeared, new characteristic diffraction
peaks have been shown at angle of 15.240, 16.759, 17.160 and 17.960,
diffraction peak intensity is 4492, 3588, 2604 and 3186, lower than that of
paclitaxel and cholesterol separately. It is indicated that paclitaxel is
dispersed at microcrystalline or amorphous state in the compound.
20
Test Case 7 Infrared spectrometry (IR) analysis of paclitaxel cholesterol
compound
Take paclitaxel, cholesterol, paclitaxel cholesterol compound
respectively (sample with molar ratio of 1:1 from embodiment 5), physical
25 mixture of paclitaxel and cholesterol (molar ratio of 1:1), using potassium
bromide to compress, carry out infrared spectroscopy method in the range of
400~4000 cm-1, the results have been shown in Figure 3.
IR spectrum has shown that the main absorption peak of paclitaxel is

carbonyl group C=0 which has two splitting peaks at 1733.8 c¢cm-1 and

30 1714.4 cm-1, acylamino group has the carbonyl peak at 1646.4 cm-1 as well
as stretching vibration absorption peak of oxhydryl group O-H at 3300-3500
cm-1; in chloesterol IR sperum, the characteristic absorption peaks are the
staurated C-H bonding strenching vibration peaks at 2933.1cm-1,
2901.0cm-1 and 2866.4cm-1 and strenching vibration absorption peak of

35 oxhydryl group at 3402.3cm-1; the IR specrum of the physical mixture is
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enmul sion 17 enul sion 18 enul sion 19 enul sion 20 Experi nental conpound
2* egg yolk lecithin 190nmg 3. Oy 380ng 3. Oy 760ng 4. Og 1520ng 6. g
Pol oxaner (188) 4g 4g 6g 6g dycerol 5g 59 59 5g G| m xture** 30ml
40mL 50l 60mil

10

15

20

25

30

35

40

essentially the sum of absorption peaks obtained with cholesterol and
paclitaxel; the charcteristic absorption peaks of the compound has been
changed, that is the characteristic peaks of carbonyl group and acylamino
group obtained in paclitaxel have been changed, two splitting peaks of
carbonyl group convert into a blunt peak with strong absorption at
17247cm-1, the peak shape of carbonyl group in acylamino group has been
blunted at 1646.4 cm-1; for cholesterol, absorption peak shape of oxhydryl
group has been widened at 3432.9 cm-1 in cholesterol and absorption
intensify has been enhanced. It is indicated that carbonyl group of paclitaxel
has reacted with oxhydryl group of cholesterol which could be produced a
new compound.

Test Case 8 UV absorption spectroscopy (UV) and HPLC
chromatographic peaks study of cholesterol compound

Dissolve paclitaxel and paclitaxel cholesterol compound (sample with
the molar ratio of 1:1 from embodiment 5) separately with absolute ethanol,
using absolute ethanol as blank, carry out UV scanning method in the range
of 200~400nm, the results have been shown in Figure 4-1. It is concluded
that the UV characteristics of paclitaxel complies with that of paclitaxel
cholesterol compound which indicates the chromophore group of paclitaxel
in the compound has not been changed, that is two components convert into
compound by the intermolecular forces reaction without forming new
chemical bonds.

Inject 20ul of ethanol solution of paclitaxel and paclitaxel cholesterol
compound described above into the liquid chromatography, using
Kromasil-C18 (250mm x 4.6mm, 5um) as the column, acetonitrile - water
(54:46) as the mobile phase, flow rate at 1.0ml / min, detection wavelength
is 230nm, record the retention time, results have been shown in Figure 4-2.
It is concluded that the retention time of the main peak obtained with
paclitaxel complies with that of paclitaxel cholesterol compound, which
indicates the free paclitaxel can be ionized from the compound in protonated
ethanol solution.

Test Case 9 Stability study of paclitaxel cholesterol compound

Take solid powder of drug steroid compound prepared from
embodiment 1-18, store at 25°C, sampling periodically and examine the
appearance changes. Add absolute ethanol into the solution with suitable
concentration, inject 20ul into HPLC, using Kromasil C-18 (250mm X
4.6mm, Sum) as the column, acetonitrile-water (54:46) as the mobile phase,
flow rate at 1.0ml/min, detection wavelength is 230nm, determine the
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Add water for
200ml 200mL

injection to 200nmL 200mL 200nil 200mL Total 200nml 200ni
*Experinmental compound 2 is the conpound with
paclitaxel cholesterol weight ratio of 1:0.90 prepared from

enbodi ment 1. **Q | mxture is a mxture of soybean oil and MCT
(volune ratio of 1:1). [Preparation] The sanme procedure as enbodi nent
2, wherein adjusting pHto 5.5 0.5. For subm cron enul si on

17-20, ¢ he ARBHON Ol SR RIT 1Bie G001y Shiich 8 thAY hofed i o0k lifibhnt
1 5o { o) nGQtEBt dind? d.%o%géfzﬁ.”ﬁ ered iy sidhifita
RRCATL o At R A e R LT Mgl
2. 0% g/ migompatey tyy the)intiBabog g/ ml) and 3.0% (g/ ml) of total anount of

subm cron emifsgblers Sabilifynef padlitak dadendd ebnipruind idxehglier®. fompel |

ST 1 1 B P 1 R O . R AR
y CT1T1TC AV CTT CIUC |JCl| T T o1 LT U1 = UI O |JO A\l B | ST UTlT S L\J\JIIII;
263nm 285nm 232nm Test |Case 10-7 Raclitaxel submjicron enul sion

prepared w th pag.i el ol as the,Lnternedi ate
carrier [ Fornual %l%%;gﬁ I ncmgfgéélvt%ers C&E?WPO ubm cﬁibrb subm cron
subni cron  enul i.df° ?‘L e I'ORO%F e %i”%g{%? '

3 months 1te powder 78~101. <0.3

25C 6 months White powder | 98.90~102.36 <0.3

9 months White powder | 98.55~101.76 <0.2

12 months | White powder | 98.36~101.87 <0.2

24 months | White powder | 98.71~101.88 <0.2

Test Case 10

Test Case 10-1 Paclitaxel steroid compound

Experimental compound 1-6: according to the technical requirements of
the present invention, use cholesterol, 7-dehydrocholesterol and ergosterol to
preparing the paclitaxel steroid compound with molar ratio of 1:1-1:4. The
detailed procedure is as following, take paclitaxel and steroid into a triangle
flask, dissolve with 2000ml of acetone, mix at 40°C for 1 hour, remove the
solvent by rotary evaporation method, vacuum drying at 40°C for 24 hours.

Reference compound 1-4: according to the technical requirements of
Patent 200810168212.5, use soybean lecithin and cholesterol as lipid
materials to preparing 4 groups of reference compound by the same method
used for comparative study, wherein the molar ratio of paclitaxel
phospholipids compound is 1:6 and 1:10, while the molar ratio of paclitaxel
cholesterol compound is 1:10 and 1:20. As detailed in the table below.

Table 7 Composition of paclitaxel cholesterol compound

10

15

20

Amount

. Amount of
No./lipid of

Compound Paclitaxel/ lipid materials

materials lipid .
materials

Molar ratio = Weight ratio

paclitaxel

Experimental compound 1/

cholesterol 1:0.45

80¢g 3.6g 1:1

Experimental compound 2/

cholesterol 8.0¢g

72 g 1:2 1:0.90

Experimental compound 3/

7-dehydrocholesterol 1:0.45

30g 1.35¢g 1:1

Experimental compound 4/

7-dehydrocholesterol 1:4

1:1.80

30¢g 5.406g
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enul si on 24 Experinmental conpound 1* 145ng 290ng 580ng 1160ng Fatty
glyceride 3. Og 4. Oy / |/ Polyoxyethylene / /| 4. Oy 6. Og sorbitan
fatty acid ester Pol oxaner (188) 3g 49 4g 6g dycerol 5g 5g 5g 5¢g

Experimental compound 5/ 3.0¢ 1.40g 1:1 1:0.46
ergosterol

Experimental compound 6/ 3.0g 558 14 1-1.86
ergosterol

Reference  compound 1/ ) )
phospholipids 30g 16.65¢ 1:6 1:5.55
Reference  compound 2/ . i
phospholipids 30g 6.78g 1:10 1:9.23
Reference  compound 3/ ) )
cholesterol 3.0g 13.5g 1:10 1:4.50
Reference compound 4/ i )
cholesterol 3.0g 27.18g 1:20 1:9.06

Test Case 10-2 Paclitaxel submicron emulsion prepared with paclitaxel

cholesterol compound as the intermediate carrier

[Formualtion]
Ingredients submicron  submicron submicron submicron
emulsionl emulsion 2 emulsion 3 emulsion 4
Experimental 145mg 290mg 580mg 1160mg

compound 1#*

Egg volk lecithin 2g 2.4g - 3g 3g

Poloxamer (188) lg 2g 4g 6g

Glycerol 5g bg 5g g

Soybean oil 40m] 40m] 50m1 50m]

Add water for

injection to 200ml 200m] 200m] 200m]
Total 200m1 200m1 200ml 200m1

*Experimental compound 1 is the compound with paclitaxel/ cholesterol

weight ratio of 1:0.45 prepared from embodiment 1.
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Oeic acid 0.2g 0.2g 0.2g 0.2g G| m xture** 30nlL 40nl 50mL 60nil Add
water for injection to 200nl 200mL 200nil 200nil Total 200mL 200mil
200mL. 200 *Experinmental conmpound 1 is the conpound with
paclitaxel chol esterol weight ratio of 1:0.45 prepared from
enbodinent 1. **QO | mxture is a mxture of soybean oil and MCT
(volunme ratio of 1:1). [Preparation] The sanme procedure as enbodi nent
3 For subm cron enmul sion 21 and 22, the anount of enulsifier
(fatty glyceride) is 1.5% (g/nl) and 2.0% (g/m) of total amount of
subm cron enul sion; for subm cron emul sion 23 and 24, the anmount of
enul sifier (pgPyepatation]ene sorbitan fatty acid ester) is 2.0% (g/ntl)
and 3.0% (g/ nml) of total anobunt of subm cron emul sion; for subm cron

iy, ZHEPITD SR T MY e D,
Oy (350 s Aty Yo BREMAAR R e I Biehiier 1 Epise,
anal yzer, the average particle size of 4 aroups enul sion is 145nm

133nm 1280 hosseganesus aquenys phaseghess i o and keentheriempesiired wit h

7-dehydrochol esterol or ergosterol as the internmediate carrier
[ For nual t i on]P| tale adiuentits absdyhean sibadcording ud forcnuaisom rprehen to 40°7C,
emul si on 25 enul si on 26enul si on 27enul si on 28 Experi nental 290ny
take paclitaxel cholesterol compound 1 prepared from embodiment 1, dissolve with
preheated soybean oil, transfer to a blender to disperse, obtain homogeneous oil
phase;
P add the aqueous phase slowly into the oil phase with constantly stirring,
mix at 10,000 rpm / min for Smins, obtain a homogeneous colostrum, transfer
quickly into high-pressure homogenizer, homogenizer 6 times, collect all of
emulsion, adjusting pH with 0.1mol/L of hydrochloric acid to 4.0 £ 0.5, add water
to 200ml, shake and pack, sterilize at 115°C for 30 minutes,.
For submicron emulsion 1-4, the amount of emulsifier (egg yolk lecithin) is
1.0% (g/ml), 1.2% (g/ml), 1.5% (g/ml) and 1.5% (g/ml) of total amount of
submicron emulsion, the amount of cosurfactant Poloxamer (188) is 0.5% (g/ml),
1.0% (g/ml), 2.0% (g/ml) and 3.0% (g/ml) of total amount of submicron emulsion,
and the drug loading of paclitaxel is 0.5mg/ml, 1.0mg/ml, 2.0mg/ml, 4.0mg/ml.

Determined by Laser particle size analyzer, the average particle size of 4 groups

emulsion is 225nm, 233 nm, 245nm and 230nm.

35



conpound 3* Experinmental conpound 4* 5604ngy Experi mental conpound
5* 292ny Experinmental conmpound 6* 5720nmg Soybean lecithin 2. 4g
2. 49 2. 49 4. g Pol oxanmer (188) 3g 3g 49 4g dycerol

Test Case 10-3 Paclitaxel submicron emulsion prepared with paclitaxel

cholesterol compound as the intermediate carrier

[Formualtion]

Ingredients submicron submicron submicron submicron
emulsion 5 emulsion 6 emulsion 7 emulsion 8

Experimental 190mg 380mg 760mg 1520mg

compound 2%

Egg yolklecithin =~ 2g 2. 4g 3g 3g
Poloxamer (188} 2. 4g 4g 4g g
Glycerol 5g bg bg bg
Vitamin E / / / 40mg
Soybean oil 40ml1 40ml 50ml 50m]
Add water for
injection to 200ml 200ml 200ml 200m1
Total 200ml 200m1 200m1 200ml

*Experimental compound 2 is the compound with paclitaxel cholesterol

compound weight ratio of 1:0.90 prepared from embodiment 1.

[Preparation]

P take 130-140ml of water for injection, add Poloxamer (188) and glycerol
according to formmaltion, transfer to a blender to disperse, obtain homogeneous
aqueous phase, heat to 80°C and keep the temperature;
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59 59 59 59 G| m xture** 40nml 40nl 40mL 50nl Add water for injection
to 200mL 200mL 200ml 200nil Total 200nil 200mi 200mi 200ml
*Experinmental conpound 3-6 is a mxture of paclitaxe

7- dehydr ochol est erol conpound and paclitaxel ergosterol conpound

prepared from enbodi nent 1. **O | mxture is a mxture of soybean
oil and MCT (volune ratio of 1:1). [Preparation] The same procedure
as enbodi nent 5 For subm cron enul sion 25 and 28, the drug

| oadi ng of paeliakeaequantitylofamybean dileaeonding do Byrmuzedeon, gachdat te 867 e
anal yzer, the average particle size of 4 groups of enulsion is 143nm

138nm  l4hke cozapoundTes egfansik Uecithitamld hviatsRlin TURRLEdMY: eUbehaltion,

prepared with the ref er ence conpound as the |nterrred| ate carrier
Take t he r epa r t
t he net ho%l‘ggoq{/f res c% tﬂg(%{j tS %%%Sﬁ egig’r grﬁﬂ%fﬁﬁf g(?] gér%dg?g[ﬁ %IS %gé oﬁbtggl :
descri be minil above, obtain subm cron enulsion 29-32 with
drug | oa (H‘Bogﬁnegusg #185¢ 0 and 2. Omg/ M, used for conparative
st udy. The results of the detailed forrrul ation, repar ation
met hod and et aasklithstaqumeows phascesiewylyn ae the o phasawitisconstansly stgring,
[ Fornual ti on]

20,000 rpm / min for Smins, obtain a homogeneous colostrum, transfer quickly into

high-pressure homogenizer, homogenizer 6 times, collect all of emulsic;n, adjusting
pH with 0.1mol/L of hydrochloric acid to 5.5 + 0.5, add water to 200ml, shake and
pack, sterilize at 115°C for 30 minutes.

For submicron emulsion 5-8, the amount of emulsifier (egg yolk lecithin) is
1.0% (g/ml), 1.2% (g/ml), 1.5% (g/ml) and 1.5% (g/ml) of total amount of
submicron emulsion, the amount of cosurfactant Poloxamer (188) is 1.2% (g/ml),
2.0% (g/ml), 2.0% (g/ml) and 3.0% (g/ml) of total amount of submicron emulsion,
and the drug loading of paclitaxel is 0.5mg/ml, 1.0mg/ml, 2.0mg/ml, 4.0mg/ml.
Determined by Laser particle size analyzer, the average particle size of 4 groups

emulsion is 246nm, 262 nm, 23 1nm, 242nm.

Test Case 104 Paclitaxel submicron emulsion prepared with paclitaxel

cholesterol compound as the intermediate carrier

[Formualtion]

Ingredients submicron  submicron submicron submicron

emulsion 9 emulsion 10 emulsion 11 emulsion 12
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| ngredi ents subm cron subm cron subm cron subm cron enul sion 29

enmul sion 30 enul sion 31 enul sion 32 Reference conpound 1* 655ngy

Ref erence conpound 2* / 1023ngy / / Reference conpound 3* / / 1100ng /
Ref erence conpound 4* / / | 4024nmg Egg yol k lecithin

Experimental 145mg 290mg 580mg 1450mg

compound 1¥

Poloxamer (188) 4g 4g 4g 4g
Glycerol bg 5g 5g og
Vitamin E / / / 40mg
MCT 40m] 40ml 50m? 50m1
Add water for |
injection to 200ml 200ml 200m1 200ml
Total 200ml 200m] 200m1 200ml1

*Experimental compound 1 is the compound with paclitaxel cholesterol

weight ratio of 1:0.45 prepared from embodiment 1.

[Preparation]

The same procedure as Test Case 10-3, wherein adjusting pH to 5.0 +0.5.

For submicron emulsion 9-12, the amount of emulsifier (soybean lecithin) is
1.2% (g/ml), 1.2% (g/ml), 1.2% (g/ml) and 1.5% (g/ml) of total amount of
submicron emulsion, the amount of cosurfactant Poloxamer (188) is 2.0% (g/ml) of
total amount of submicron emulsion, and the drug loading of paclitaxel is 0.5mg/ml,
1.0mg/ml, 2.0mg/ml and 5.0mg/ml. Determined by Laser particle size analyzer, the

average particle size of 4 groups emulsion is 165nm, 153nm, 127nm, 138nm.

Test Case 10-5 Paclitaxel submicron emulsion prepared with paclitaxel
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39 3g 3g 3g Pol oxamer (188) 3g 3g 3g 3g Gycerol 5g 5g 59 5g Soybean
oi | 40nmL 40l 50mL 50nil Add water for injection to 200nl 200mL 200nil
200mL. Total 200mL 200mi 200mi 200mil *Ref erence conpound |and 2 are
two groups of reference conpound with paclitaxel/ phospholi pids

wei ght ratio of 1:5.55 and 1:9.23 prepared from Test Case 1.

cholesterol compound as the intermediate carrier

[Formualtion)]
Ingredients submicron  submicron submicron submicron
emulsion [3  emulsion 14 emulsion 15 emulsion 16
Experimental 290mg 435mg 580mg 1450mg
compound 1#
- soybean lecithin 2. 4g 2.4¢g 2.4g 4. 0g
Poloxamer (188) 3g 3g 4g 4g
Glycerol 5g 5g bg 5g
Oil mixture** 40ml 40ml 40ml 50m1
Add water for
injection to 200ml 200m1 200ml 200m1
Total 200m1 200ml 200m1 200m1

*Experimental compound 1 is the compound with paclitaxel cholesterol
weight ratio of 1:0.45 prepared from embodiment 1.
**01l mixture is a mixture of soybean oil and MCT (volume ratio of
1:1). :

[Preparation]

The same procedure as embodiment 3, wherein adjusting pH to 4.5 +
0.5.

For submicron emulsion 13-16, the amount of emulsifier (soybean
lecithin) is 1.2% (g/ml), 1.2% (g/ml), 1.2% (g/ml) and 2.0% (g/ml) of total
amount of submicron emulsion, the amount of cosurfactant Poloxamer (188)
is 1.5%(g/ml), 1.5%(g/ml), 2.0%(g/ml) and 2.0% (g/ml) of total amount of
submicron emulsion, and the drug loading of paclitaxel is 1.0mg/ml,
1.5mg/ml, 2.0mg/ml and 5.0mg/ml. Determined by Laser particle size
analyzer, the average particle size of 4 groups emulsion is 145nm, 138nm,
133nm, 146nm.

Test Case 10-6 Paclitaxel submicron emulsion prepared with paclitaxel
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*Ref erence conpound 3and 4 are two groups of the reference conpounds
wi th chol esterol/ paclitaxel phospholipids weight ratio of 1:4.50 and
1:9.06 prepared from Test Case 1. 5[ Preparation] take 130-140nl
of water for injection, add egg yolk lecithin, Poloxamer (188) and
gl ycerol according to fornualtion, transfer to a bl ender to disperse,
obt ai n honogeneous aqueous phase, heat to 40-80C and keep the
tenperature; take the quantity of soybean oil according to

f or nual t i dolesteedleampanmbastheliotermedite qaarciert axel chol est er ol
conpound 1 prepared from enbodi ment 1, dissolve with preheated
soybean oil, transfer to a blender to disperse, obtain honogeneous
oi | phase; add the aqueous phase slowly into the oil phase with
constantly stiphhiy g x at 10, 000-20,000 rpm/ mn for 5-10m ns,
obtain hormg neous co strum 15 transfer quickly into high-pressure
honogeni zer, AREENi Zer gufimictdies. skdlid&et al gubgﬁcr&lrrul Si oQupnadbisti ng
pH with O. 1m) /L of hydrochloric acid to 4.5 .5, add water to
200, shake and pack, stmul§idn e amubmﬁ(lﬁforermﬂbmlﬁut es. enmulsion20 The
stability research and co ri son of subm cron_enul sion prepared zo
in Test Caselgxpatpensal n&t& 28 grodi¥sg of subnV@dmen enul si ds20hg om
Test Cases 10-2 to 10-8 and 4 groups of subm cron enmul sion from Test
Case 10-9, s®8Wem$Z*4C for 12 nonths respectively, sanpling at 0, 6,
12 nonths, carry out .the nethod as descrl bed bel ow to exam ne the
changes in of8BedkatEn park V&l e size,O%ontent &nfBinpurity. 6
Characteristics: Visual exam nation, record oil droplets or I ayer ed
appeared in Rolexawen(i8ee cotpl yi ng widgh the col dig of subni créan

enmul si on described. 5Particle size: take subm cron enul sion, exam ne
the particl eGistegst usi ng MASETER ER SIgER 2000 | asger particle 5 ze
anal yzer (malvem. Content and rel ated substances: Take
accurately tdenupati ty ofyppacl it axgh,jsubm crorggnul sion, agg,
anhydrous ethanol to demulsification, obtain the suitable
concentr at i ogdOfatdrlkg test solution. Inject accurately 20/21 of the
test solution into io chronmatography, carry out HPLC nethod, using

| Cronmasi | - CigésiBRts unx4 6pmoml 5, t undooas t he copapmm, acetonitgohl e -
wat er (54:46) as the nobile phase, flowrate at 1.0ml/mn, detection
wavel ength i §,280nm the e g?nﬂrm te ature isof room t enpgyat ure,
record the chromatogram calcul ate the content of drug substance in
enmul sion with respect to the peak by the external standard nethod,
cacul ate the 15 content of inpurity by normal i zati on net hod. Resul ts:
as detailed |n the tabl e bel ow Tabl e Conparative results_ of

subnmi cron enEspesEneital comppurd | i th@ cInpeuNth aith goachfaxeh| cholesterol
exam new t hi none week after preparation) Stored at 4C for 12 nonths

Appear anceweggltt raticeos] :2&0queparad fiompembogimdgpdar ance Particle size

**01l mixture 1s a mixture of soybean oil and MCT (volume ratio of 1:1).

[Preparation]
The same procedure as embodiment 2, wherein adjusting pH to 5.5 +0.5.
For submicron emulsion 17-20, the amount of emulsifier (egg yolk lecithin) is

1.5% (g/ml), 1.5% (g/ml), 2.0% (g/ml) and 3.0% (g/ml) of total amount of
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content inmpurity Emulsionl /0.5 ng/m Uniform enul sion 225nm 100. 2%
0.33% Uni form emrmul si on 221nrn 99. 7% 0. 67% Enul si on2 Uni form 233nm
97.6% 0. 31% Uni form 245run 97.3%0.62% /1.0ng/ mL enul si on

emul si on

submicron emulsion, the amount of cosurfactant Poloxamer (188) is 2.0%(g/ml),
2.0%(g/ml), 3.0%(g/ml) and 3.0% (g/ml) of total amount of submicron emulsion,
and the drug loading of paclitaxel is 0.5mg/ml, 1.0mg/ml, 2.0mg/ml and 5.0mg/ml.
Determined by Laser particle size analyzer, the average particle size of 4 groups

emulsion is 255nm, 263nm, 285nm, 232nm.

Test Case 10-7 Paclitaxe]l submicron emulsion prepared with paclitaxel

cholesterol compound as the intermediate carrier

[Formualtion]

Ingredients submicron submicron submicron submicron
emulsion2]  emulsion22  emulsion 23 emulsion 24

Experimental 145mg 290mg 580mg 1160mg
compound 1*
Fatty glyceride 3.0g 4. 0g / /
Polyoxyethylene / / 4.0g 6. 0g
sorbitan fatty acid ester

Poloxamer (188) 3g 4g 4g g
Glycerol bg bg bg bg
Oleic acid 02g 0.2g 0.2g 0.2g
O1l mixture** 30ml 40ml 50m1 60ml
Add water for

injection to 200ml 200ml 200m] 200m1

Total 200ml 200ml 200m] 200ml1
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Ermul sion3 /2.0ng, /Ll Uni form emul sion 245nm 98. 5% 0. 31% Uni f orm

emul si on 236nm 98. 2% 0. 64% Enul si ond4 /3. 0ng/ nL Uni f orm emul si on 230nm
97.6% 0. 37% Uni f orm emul si on 237nm 97. 0% 0. 93% Enul si on5 /0. 5ng/ nL

Uni form emul si on 246nm 99. 5% 0. 35% Uni f or m enul si on 228nm 98. 8% 0. 52%

*Experimental compound 1 is the compound with paclitaxel cholesterol
weight ratio of 1:0.45 prepared from embodiment 1.

**Oi1l mixture is a mixture of soybean oil and MCT (volume ratio of 1:1).

[Preparation]

The same procedure as embodiment 3

For submiéron emulsion 21 and 22, the amount of emulsifier (fatty glyceride)
is 1.5% (g/ml) and 2.0% (g/ml) of total amount of submicron emulsion; for
submicron emulsion 23 and 24, the amount of emulsifier (polyoxyethylene sorbitan
fatty acid ester) is 2.0% (g/ml) and 3.0% (g/ml) of total amount of submicron
emulsion; for submicron emulsion 21-24, the amount of cosurfactant Poloxamer
(188) is 1.5%(g/ml), 2.0%(g/ml), 2.0%(g/ml) and 3.0% (g/ml) of total amount of
submicron emulsion, and the drug loading of paclitaxel is 0.5mg/ml, 1.0mg/ml,
2.0mg/ml and 4.0mg/ml. Determined by Laser particle size analyzer, the average

particle size of 4 groups emulsion is 145nm, 133nmm, 126nm, 158nm.

Test Case 10-8 Submicron emulsion prepared with 7-dehydrocholesterol or
ergosterol as the intermediate carrier

[Formualtion]

Ingredients submicron submicron submicron submicron

emulsion25  emulsion 26 emulsion 27 emulsion 28

Experimental 290mg / / /
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Ermul sion6 /1. 0nmg/ mL Uni form enul sion 262nm 100. 3% 0. 30% Uni f orm

emul si on 255nm 99. 5% 0. 61% Enul si on7 /2. 0ng/ mL Uni f orm enul si on 231m
98. 1% 0. 36% Uni f orm emul si on 240nm 98. 6% 0. 57% Enul si on8 /4. Ong/ nL
Uni form emul si on 242nm 99. 6% 0. 42% Uni f orm ermul si on 251m 97. 3% 1. 01%
Enmul si on9

compound 3%

Experimental / 5604mg / /
compound 4%

Experimental / / 292mg /

compound 5%
Experimental / / / 5720mg

compound 6*

Soybean lecithin 2. 4g 2. 4g 2. 4g 4. 0g

Poloxamer (188) 3g 3g 4g 4g

Glycerol 5g bg bg bg

Oi1l mixture** 40ml 40ml 40ml 50ml

Add water for

injection to 200ml 200ml 200m] 200ml
Total 200ml 200m1 200m1 200m1

*Experimental compound 3-6 is a mixture of paclitaxel
7-dehydrocholesterol compound and paclitaxel ergosterol compound
prepared from embodiment 1.

**01l mixture 1s a mixture of soybean oil and MCT (volume ratio of

1:1).

[Preparation]

The same procedure as embodiment 5

For submicron emulsion 25 and 28, the drug loading of paclitaxel is
1.0mg/ml. Determined by Laser particle size analyzer, the average particle
size of 4 groups of emulsion is 143nm, 138nm, 141nm, 132nm.

Test Case 10-9 Paclitaxel submicron emulsion prepared with the reference
compound as the intermediate carrier

Take the reference compound 1-4 prepared from Test Case 1, carry out the
method with respect to the preparation of submicron emulsion as described in

embodiment above, obtain submicron emulsion 29-32 with drug loading of 5, 1.0,
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/0.5ing/ M Uniform emnmul sion 165nm 98. 8% 0. 35% Uni f orm enmul si on 126nm
99. 2% 0. 56% Enmul sion 10 /1. 0ng/ mL Uni form enul si on 153nm 101. 6% 0. 30%
Uni f orm enul si on 133nm 100. 7% 0. 52% Enmul sion 11 /2. 0ng/ nl Uniform

emul sion 127nm 102. 2% 0. 32% Uni f orm enul si on 131m 100. 9% 0. 55%

Emul sion 12 /5. 0nmg/ nl Uni f orm enul si on 138nm 99. 8%

1.0 and 2.0mg/ml, used for comparative study.
The results of the detailed formulation, preparation method and encapsulation

efficiency have been shown as following:

[Formualtion]
Ingredients submicron  submicron submicron submicron
emulsion29 emulsion30  emulsion 31 emulsion 32

Reference 655mg / / /

compound 1%

Reference / 1023mg / /

compound 2*

Reference / / 1100mg /

compound 3*

Reference / / / 4024mg

compound 4*¥

Egg yolk lecithin 3g 3g 3g 3g

Poloxamer (188) 3g 3z 3g 3g

Glycerol 5g bg hg bg

Soybean oil 40ml 40ml 50ml 50mi

Add water for

injection to 200ml 200ml 200ml 200m1
5 Total 200m1 200ml 200m1 200m1

*Reference compound land 2 are two groups of reference compound with
paclitaxel/ phospholipids weight ratio of 1:5.55 and 1:9.23 prepared from Test
Case 1.
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0. 45% Uni f orm erul si on 155nm 99. 4% 1. 24% Emul sion 13 /1. 0ng/ m

Uni f orm enul si on 145nm 97. 4% 0. 31% Uni f orm enul si on 138nm 98. 0% 0. 57%
Emul sion 14 /1.5ng/ nml Uni form enul sion 138nm 100. 3% 0. 35% Uni form

enmul si on 136nm 98. 7% 0. 65% Emul sion 15 /2. 0ng/ mL Uni f orm enul si on
133ran 99. 2% 0. 31% Uni f orm emnul si on 137nm 98. 5%

*Reference compound 3and 4 are two groups of the reference compounds
with cholesterol/ paclitaxel phospholipids weight ratio of 1:4.50 and 1:9.06

prepared from Test Case 1.

5 [Preparation]
P take 130-140ml of water for injection, add egg yolk lecithin, Poloxamer
(188) and glycerol according to formualtion, transfer to a blender to disperse,
obtain homogeneous aqueoﬁs phase, heat to 40-80°C and keep the temperature;
P take the quantity of soybean oil according to formualtion, preheat to 40-80
10 C, take paclitaxel cholesterol compound 1 prepared from embodiment 1, dissolve
with preheated soybean oil, transfer to a blender to disperse, obtain homogeneous
oil phase;
P add the aqueous phase slowly into the oil phase with constantly stirring,
mix at 10,000-20,000 rpm / min for 5-10mins, obtain homogeneous colostrum,
15 transfer quickly into high-pressure homogenizer, homogenizer 6 times, collect all
of emulsion, adjusting pH with 0.1mol/LL of hydrochloric acid to 4.5 + 0.5, add

water to 200ml, shake and pack, sterilize at 115°C for 30 minutes.

The stability research and comparison of submicron emulsion prepared

20  in Test Cases above
Take 28 groups of submicron emulsion from Test Cases 10-2 to 10-8 and 4

groups of submicron emulsion from Test Case 10-9, store at 4°C for 12 months
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0.63% Enmul sion 16 /5. 0ng/ mL Uni f orm emnul si on 146nm 98. 5% 0. 43%

Uni form enul sion 173nm 97.2% 1. 68%

enul si on
Enul si on
enmul si on

10

15

Emul sion 17 /0. 5ng/ mL Uni form
255nm 97. 8% 0. 32% Uni f orm enul si on 244nm 97. 6% 0. 57%

18 /1.0ng/ mL Uniform enul sion 263nm 99. 2% 0. 36% Uni f orm
259nm 99. 5% 0. 53% Enul sion 19 /2. Ong/ m

respectively, sampling at 0, 6, 12 months, carry out the method as described below
to examine the changes in appearance, particle size, content and impurity.

Characteristics: Visual examination, record oil droplets or layered appeared in
the surface complying with the colour of submicron emulsion described.

Particle size: take submicron emulsion, examine the particle size using
MASTER SIZER 2000 laser particle size analyzer (malvern).

Content and related substances: Take accurately the quantity of paclitaxel
submicron emulsion, add anhydrous ethanol to demulsification, obtain the suitable
concentration of the test solution. Inject accurately 20ul of the test solution into
chromatography, carry out HPLC method, using Kromasil-C18(300mmx4.6mm |,
Spm) as the column, acetonitrile - water (54:46) as the mobile phase, flow rate at
1.0ml/min, detection wavelength is 230nm, the column temperature is the room
temperature, record the chromatogram, calculate the content of drug substance in
emulsion with respect to the peak by the external standard method, caculate the
content of impurity by normalization method.

Results: as detailed in the table below

Table 8 Comparative results of submicron emulsion stability

Sample Initial ( examine within one week after
NoJ/drug Stored at4°C for 12 months

preparation)
loading

Appearance | Particle size | content | impurity | Appearance ; Particle size | content | impurity

Emulsion 1 | Uniform Uniform

_ 225nm 100.2% | 0.33% 221nm 99.7% | 0.67%
/0.5 mg/ml emulsion emulsion
Emulsion 2 | Uniform 233nm 97.6% | 0.31% Uniform 245mmn 97.3% 0.62%
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Uni f orm enul si on 285nm 100. 4% 0. 33% Uni f orm enul si on 272nm 98. 8%
0.61% Emul sion 20 /5.0ng/ m. Uni form enmul si on 232nm 101. 4% 0. 48%
Uni f orm enul si on 258nm 97.8% 1. 76% Enul sion 21 /0. 5ng/ M Uni form
enul si on 145run 98. 7% 0. 36% Uni f orm erul si on 136nm 99. 1% 0. 59%
Emul sion 22 /1.0ng/ ml Uni form emnul sion 133nm 98. 2% 0. 32%

/1.0mg/ml emulsion emulsion
Emulsion 3 | Uniform Uniform

_ 245nm 08.5% | 031% 236nm 98.2% | 0.64%
/2.0mg/ml emulsion emulsion
Emulsion 4 | Uniform Uniform

) 230nm 97.6% | 0.37% 237nm 97.0% | 0.93%
/3.0mg/mi emulsion emulsion
Emulsion 5 | Uniform Uniform

] 246nm 99.5% | 0.35% 228nm 08.8% | 0.52%
/0.5mg/ml emulsion emulsion
Emulsion 6 | Uniform Uniform

_ 262nm 100.3% | 0.30% 255nm 99.5% | 0.61%
/1.0mg/ml emulsion emulsion
Emulsion 7 | Uniform | Uniform

. 231nm 98.1% | 0.36% 240nm 98.6% [ 0.57%
/2.0mg/ml emulsion emulsion
Emulsion 8 | Uniform Uniform

. 242nm 99.6% | 042% 251nm 973% | 1.01%
/4.0mg/ml emulsion emulsion
Emulsion 9 | Uniform Uniform

_ 165nm 98.8% | 0.35% 126nm 99.2% | 0.56%
/0.5mg/ml emulsion emulsion
Emulsion 10 ; Uniform Uniform

_ 153nm 101.6% | 0.30% 133nm 100.7% | 0.52%
/1.0mg/ml emulsion emulsion
Emulsion 11 | Uniform Uniform

_ 127nm 102.2% | 0.32% 131nm 100.9% | 0.55%
2. 0mg/ml emulsion emulsion
Emulsion 12 | Uniform Uniform

) 138nm 99.8% | 0.45% 155nm 994% | 1.24%
/5.0mg/ml emulsion emulsion
Emulsion 13 | Uniform Uniform

) 145nm 974% | 0.31% 138nm 98.0% ;0.57%
/1.0mg/ml emulsion emulsion
Emulsion 14 | Uniform Uniform

_ 138nm 100.3% | 0.35% 136nm 98.7% | 0.65%
/1.5mg/ml emulsion emulsion
Emulsion 15 | Uniform Uniform

_ 133nm 99.2% | 0.31% 137nm 98.5% | 0.63%
/2.0mg/ml emulsion emulsion
Emulsion 16 | Uniform Uniform

] 146nm 98.5% | 0.43% 173nm 97.2% | 1.68%
/5.0mg/ml emulsion emulsion
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Uni form enul sion 127nm 97. 6% 0. 57% Enul sion 23 /2. 0ng/ mL Uni form
126run 101. 1% 0. 38% Uni f orm emul si on 134nm 99. 5% 0. 56%

24 [ 4.0ng/ mL Uniform enul sion 158nm 98. 8% 0. 41% Uni f orm
163nm 97. 9% 1. 25% Emul sion 25 /1. 0Ong/ mL Uni f orm emul si on

enmul si on
Emul si on
enmul si on

143m 99. 5% 0. 33% Uni f orm emrul si on 128run 98. 9% 0. 56%

Emulsion 17 | Uniform Uniform

) 255nm 97.8% 0.32% 244nm 976% (0.57%
/0.5mg/ml emulsion emulsion
Emulsion 18 | Uniform Uniform

_ 263nm 99.2% | 0.36% ) 25%m 99.5% | 0.53%
/1.0mg/ml emulsion emulsion
Emulsion 19 | Uniform Uniform

_ 285nm 1004% | 0.33% 272nm 08.8% | 0.61%
/2.0mg/ml emulsion emulsion
Emulsion 20 | Uniform Uniform

] 232nm 101.4% | 0.48% 258nm 97.8% | 1.76%
/5.0mg/ml emulsion emulsion
Emulsion 21 | Uniform Uniform

_ [45nm 98.7% | 0.36% . [36nm 99.1% | 0.59%
/0.5mg/ml emulsion emulsion
Emulsion 22 } Uniform Uniform

) 133nm 98.2% 0.32% 127nm 97.6% | 0.57%
/1.0mg/ml emulsion emulsion
Emulsion 23 | Uniform Uniform

) 126nm 101.1% | 0.38% 134nm 99.5% | 0.56%
/2.0mg/ml emulsion emulsion
Emulsion 24 | Uniform Uniform

' 158nm 98.8% | 041% ) 163nm 979% | 1.25%
/4.0mg/ml emulsion emulsion
Emulsion 25 | Uniform Uniform

) 143nm 995% | 0.33% 128nm 98.9% | 0.56%
/1.0mg/ml emulsion emulsion
Emulsion 26 | Uniform Uniform

_ 138nm 97.8% | 0.35% 132nm 97.4% | 0.58%
/1.0mg/ml emulsion emulsion
Emulsion 27 | Uniform Uniform

) 141nm 99.4% | 0.30% ) 145nm 99.1% | 0.61%
/1.0mg/ml enmulsion emulsion
Emulsion 28 | Uniform Uniform

_ 132nm 98.6% | 0.36% ) 126nm 98.2% | 0.54%
/1.0mg/ml emulsion emulsion
Emulsion 29 | Uniform Layered with

_ 253nm 97.5% | 0.92% 323nm 90.8% | 7.63%
/0.5mg/ml emulsion floading oil
Emulsion 30 Oil-water Not Not

Layered 522nm 932% | 627% _ Not detected

/1.0mg/ml separation detected | detected
Emulsion 31 | Uniform 247nm 98.6% 0.62% Uniform 263nm 94.7% | 3.58%
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Emul si on
enmul si on

26 /1.0ng/ mL Uni form enul sion 138nm 97. 8% 0. 35% Uni form
132m 97.4% 0. 58% Enul sion 27 /1.0ng/ ml Uni f orm enul si on

141m 99. 4% 0. 30% Uni f or m enul si on 145m 99. 1% 0. 61% Enul si on 28
/1.0ng/ mL Uni form emnul sion 132nm 98. 6% 0. 36% Uni f or m emul si on 126nm
98. 2% 0. 54% Emul si on 29 /0. 5ng/ mL Uni form enul si on 253nm 97. 5%

/1.0mg/ml emulsion emulsion
Emulsion 32 | Uniform Slightly

266nm 98.9% | 0.78% 311nm 92.8% | 4.64%
/2.0mg/ml emulsion layered

10

15

20

Submicron emulsion 1-28 prepared with steroidal compound as the
intermediate carrier in the present invention, store in the refrigerator (4°C) for 12
months, compared with the initial. 1) For emulsion with 5.0mg/ml of drug loading,
it is to be noted that the average particle size intends to be greater. The emulsion
has not layered and particle size, appearance and content has not obviously
changed, impurity increases but not exceeds 2.0%; 2) emulsion with 4.0mg/ml of
drug loading has not layered and no obvious changes in particle size, appearance
and content, impurity increases but not exceeds 1.3%; 3) emulsion with 3mg/ml of
drug loading has not layered and no obvious changes in particle size, appearance
and content, impurity not exceeds 1.0%; 4) emulsion with 2mg/ml or less than
2mg/ml of drug loading has no obvious changes in particle size, appearance and
content, impurity less than 0.7%.

Submicron emulsions prepared with reference paclitaxel/ phospholipids
compound as carrier, 1) the uniform emulsion (submicron emulsion 29) has been
formed if the drug loading of 0.5mg/ml, placed for 6 months, there is no obvious
changes in appearance and particle size and impurity increases to 3.0%, whereas
placed for 12 months, particle size has significant changed and impurity increases
to 7% or above, the content decreases with layered and floating oil; 2) if the drug

loading increased into 1.0mg/ml, the uniform emulsion has not formed (submicron
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0.92% Layered with floading oil 323nm 90. 8% 7. 63% Enul si on 30

/1.0nmg/ nml Layered 522nm 93. 2% 6. 27% O | -wat er separati on Not detected
Not detected Not detected Enmul sion 31 Uniform 247nm 98. 6% 0. 62%

Uni form 263nm 94. 7% 3. 58% /1. 0ng/ mlL emnul si on enul si on

emulsion 30), the drug crystallization and oil droplets has been appeared at the
beginning.

Submicron emulsions prepared with reference paclitaxel/ cholesterol

compound as carrier, 1) the uniform emulsion (sample 31-32) has been formed

5 when drug loading of 1.0mg/ml and 2.0mg/ml, placed for 6 months, there is no

obvious changes in appearance, particle size and content has not obviously changed

and impurity increases but not exceeds 1.5%; 2) placed for 12 months, particle size

has significant changed, content decreases and impurity increases to 3.58% and

4.64%, wherein emulsion with drug loading of 2.0mg/ml has slightly layered.

10

15

20
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Emul sion 32 /2.0ng/ ml Uni form enul si on 266nm 98. 9% 0. 78% Sl i ghtly

| ayered 311nm 92. 8% 4. 64% Subm cron emul sion 1-28 prepared with
steroi dal conpound as the internediate carrier in the present

i nvention, store in the refrigerator (4C) for 12 nonths, conpared
with the initial. 1) For enulsion with 5. 0ng/nl of drug loading, 5 it
Is to be noted that the average particle size intends to be greater.
The enul sion has not | ayered and ticle size, appearance and
content has not obviously change ar])nnSty i ncreases but not exceeds

2.0% 2
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a. mix paclitaxel and steroid lipid materials in proportion, add organic
solvent to dissolve, add antioxidant stabilizer randomly;
b. stir at the suitable temperature, remove the organic solvent, vacuum
drying.
30 9. The preparation as claimed in Claim 8, characterized in that during
the step a), take quantity of paclitaxel and steroid, dissolve with different
organic solvents and mix.
10. The preparation as claimed in Claim 8-9, characterized in that the
organic solvent claimed can be chosen from one or several of
35  dichloromethane, ethanol, methanol, benzyl alcohol, acetone, ethyl acetate,
tetrahydrofuran or tert-butanol.
11. The preparation as claimed in Claim 8-9, characterized in that the
organic solvent claimed can be chosen from one or several of ethanol,
acetone, ethyl acetate or tetrahydrofuran.
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3. A kind of paclitaxel steroid conpound as clainmed in Caim2,
characterized in that the nolar ratio of paclitaxel and steroid is
1:0.33-1. 4. A kind of paclitaxel steroid conmpound as clained in
Claim1-3, characterized in that steroid clainmed is the natura
steroids or its derivatives. 10 5. A kind of paclitaxel steroid
conmpound as clainmed in Caim4, characterized in that the natural

sterold cl ai Tl Bapie o?gfa%‘?i??{éloﬁ{a Sifflodd %O&ﬁﬁ@@&% Cliim 1-7,
dehydr ochaql €ro assi cas

mycost er ofiatageriged iy Wabits %ltsp&rey% pithsihesBrepagation O odl-ipssiatero)
at |east; suabmlqros cienisian,i dey cemulséon; headémicroemulséfying dsystemhot ioral
aci d, de?@&?hﬂhkgm15 acid or anthropodesoxycholic acid at |east.

6. A Kkin paclitaxel steroid conmpound as clainmed in Claim1-5,
characterized in that the antioxidant stabilizer has been used in the
conpound clainmed. 7. A kind of paclitaxel steroid conpound as cl ai ned
in Cdaim®6, 20 characterized in that the antioxi dant stabilizer
shoul d be chosen from one kind of sodiumbisulfite, sodium

netabi sulfite, vitamn C, EDTA and its salts, vitamn E and its
derivatives at |east. 8. The preparation of paclitaxel steroid
conpound as clainmed in Caim1l-7, characterized in that the
preparation process involves the foll ow ng 25steps: a. mx
paclitaxel and steroid |lipid materials in proportion, add organic
solvent to dissolve, add anti oxidant stabilizer randomy; b. stir
at the suitable tenperature, renove the organi c solvent, vacuum
drying. 309. The preparation as clained in Claim@8, characterized in
that during the step a), take quantity of paclitaxel and steroid,

di ssolve with different organic solvents and m x. 10. The
preparation as clained in Caim8-9, characterized in that the
organi ¢ sol vent clainmed can be chosen from one or several of 35

di chl or onet hane, ethanol, nethanol, benzyl al cohol, acetone, ethyl
acetate, tetrahydrofuran or tert-butanol. 11. The preparation as
claimed in Caim8-9, characterized in that the organic sol vent

cl ai med can be chosen fromone or several of ethanol, acetone, ethyl

acetate or tetrahydrofuran. 12. A kind of paclitaxel steroid
conpound as clainmed in Caim1-7, characterized in that it is also
provided with the preparation of oil-in-water subm cron emul sion, dry

enul sion, self-mcroenulsifying systemor oral preparations.
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