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CARRI ER Technical Field 5This invention relates to a paclitaxel

subm cron enul sion using steroid conpound as internediate vector and
its preparation procedure, and also the application of this

paclitaxel subm cron emnul sion, which belongs to the field of
pharmaceuti cal preparation technol ogy. Background Art 10Paclitaxel
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15 the subm cron emul si on manufactured through usual procedure is
under 0.02 nmg/m due to paclitaxel's slight solubility in the water
as well as extrenely low solubility in oil, noreover, the nedicine
may transfer fromthe oil phase into the water phase during

di sinfection and storage, resulting in denulsification, stratifying
and concentration. Restricted by its low solubility in water, yet no
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increasing effect. Since the steroid conpound could inprove the
solubility of the drug in the oil, the conpound is dissolved into the
oil phase and a paclitaxel subm cron enmul sion with high entrapnent
efficiency, stable quality through |Iong-tenn storage and | ow

chol esterol is obtained using emulsifier and assistant enulsifier,
thus this invention is conpleted. 25 Content of the Invention One
pui pose of this invention is to provide a paclitaxel subm cron

emul si on, ohgfhupin-eaynd pashigxeh nangpestidle ig wesy limsitesly oi d conmpound, oil for
injection, emulsifier, assistant enulsifier and isotonic agent; the
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steroi d orhean Hatel Sdmict dndBidnMeSemilfiéh STphibad wittl 81 RbloABarktles fdsd R
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In this invention, the assistant enulsifier as described is chosen
from pol yet hyl enegl ycol (PEG and pol oxaner. The content of the
assistant enulsifier is 0%5% (g/nmL) of the total anmount of the
submicron emulsion in this invention, preferably 0.5% 3% (g/m), the
best is 1.0%2.0% (g/mLl). In this invention, the osno-regul ator

(i sotonic agent) of the paclitaxel submcron enulsion is one 5 or
nore chosen fromglycerin, xylitol, sorbierite and marmtol,
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enul sion is obtained through freeze-drying process. The preferred
support agent is mannitol, such as 5% (wv) mannitol. This invention
al so provide the application of the paclitaxel subm cron enul sion of
this invention in the preparation of anticancer drugs, and the cancer
as described is solid 5tunor, including oophorona, breast cancer,
cervical carcinoma, non-small cell, head or neck cancer, esophagus
cancer, renal carcinoma, |iver cancer and gastric cancer. Unless
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efficiency is above 95% the total inpurity is under 1% and the
quality is stable. 3) Good safety and high tol erated dosage:
conpared to common solution for injection available, the subm cron
enul sion provided in this invention is al cohol and Crenopher EL free,
whi ch eases the vascul ar stinulation of paclitaxel formnulation,
prevents potential 5 allergic reactions and toxicity and side
effects caused by Crenopher EL, thus, the safety is inproved and the

t ol er at eddeliyaigs tegathnbiiaseid asHesqribestis eliosay ﬁ@ns@pleaelbla pohelewereli(Hep
dosage and i nprovi.n ffl e nouse are i cted with one
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ani mal deﬁ'fg&)jstélélr site QETHRM ahﬂ‘klg&rtél& r@MaL) éﬁéle@teﬂoﬁ 73 dlﬁafoiéﬁerol"ﬁﬂﬂ le%o:fté?él
the submicron enulsion in this patent 710 application is

and the tie besmhel&stddsée natorlsgsed ddrigateds descnled agretodsed frcwecltobwdld to

t hat of clitaxel nanogpaiticle available reported in
literat ur(ieo %&315 d‘?%’%bﬂ’éé‘“g that of common injections).
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shows that the submcron emulsion in t IS patent application
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ng/ kg, angh ntly slower than norma

i njection a]ﬂ§h§QHﬁ%np%g%% ypac taxe nanoparticle for injection. In
the fal | owitigins@tibh, Al patlitioel/ét¢rvid RbinpiimiMad deskitbed tsrpidpared @x@ichitReBllowing
referring to description 20 of figures and exanpl es, however,
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steroi d dbHsseExelrERid pwpEitad @mﬁﬁaﬁﬁm%e@ure%aéé@cwp@gfﬁéhwok ratio
/- hydr ogej e@ a%ﬂ?ie? %{6941(1 299, ngJ ?J 5}9092%5%%99&9??3?‘%‘ &Eﬂe%!;?dmgly,

accordi ng nical requir e 1Tnvention’ pat
pr epar at lthmam‘n‘ beBvddapaclitarel @hd steediobewtight el 1:G:0APQ9AGR bl &0.11-01t0.97, il 1:
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Pacl i taxel /Liposone ConpoundNo./Liposone inventory material materi al

mat eri al

I nventory Mol ar rati oWwight ratio Test Conmpound 1/

cholesterol 8.0 g 3.6 g 1:11:0.45 Test Conpound 2/ cholesterol 8.0 g
7.2 g 1:21:0.90 Test Conpound 3/ 7-hydrogenated chol esterol 3.0 g
1.35g 1:11:0.45 Test Conpound 4/ 7-hydrogenated cholesterol 3.0 g
5.406g 1:41:1.80 Test Conpound 5/ Ergosterol 3.0g 1.40g 1:11:0.46
Test Cbnpound 6/ Ergosterol
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determine based on common specification for dissolving the mixture of paclitaxel and steroid, to
be specific, the concentration of paclitaxel and steroid compound in the solution calculated by
paclitaxel should be controlled to 0.5~16 mg/ml or higher, preferably is 1.0~8.0 mg/ml; "proper
temperature” refers to 10°C-70°C, preferably 35-55°C, for example 5°C, 35°C, 45°C, 55°C or 70
"C. Both the duration of agitation reaction and vacuum drying could be determined by technicians
1n this area based on common specification, for example, the time for agitation reaction could be
0.5-3.0 hours, such as 0.5, 1.0, 1.5 or 2.0 hours, and the time for vacuum drying could be 8-48
hours, such as 8, ‘12, 16 or 24 hours. The antioxidative stabilizer as described could be at least one
chosen from sodium bisulfite, sodium metabisulfite, vitamin C, EDTA and its salt, vitamin E and
its derivatives, and the amount of antioxidative stabilizer is the common amount used during the
preparation of liposome compound in this area, and it usually does not exceed 1% (by weight) of
the total amount of the compound.
In this invention, the oil for injection as described is one or mixture from long chain or medium
chain oil. The long chain oil as described is one chosen from long chain fatty acid, long chain fatty
ester or long chain fatty alcohol, to be specific, one chosen from soybean oil, castor oil, linoleic
acid, maize oil, olive oil, oil of groundnuts, cotton seed oil, oleic acid, glyceryl monostearate,
glycerol monooleate, cetanol; the medium chain oil is one chosen from medium chain fatty acid
and medium chain fatty ester. The preferably for long chain oil is long chain fatty ester,
specilically soybean oil for injection; the optimal selection for medium chain oil is long chain fatty
acid glyceride.
In this invention, the emulsifier as described is nonionic surfactant or natural surfactant. Nonionic
surfactant is at least one chosen from fatty acid glyceride, polyoxyethylene fatty alcohol ethers,
polyoxyethylene sorbitan monoacid esters, sorbitol and sorbitan fatty acid ester, polyoxyethylene
fatty acid ethers, vitamin E derivatives and polyoxyolefin copolymer; the natural surfactant is at
least one chosen from egg yolk lecithin, fabaceous lecithin, omifrol and cholic acids, sodium
alginate and chitosan. The preferable for emulsifier is natural surfactant, and the best emulsifier is
natural egg yolk lecithin and soybean lecithin. The content of the emulsifier in the submicron
emulsion of this invention is 0.5%-5% (g/ml) of the total submicron emulsion compound,

preferably 1.0%-4.0% (g/ml), and the best is 1.0%-2.0% (g/ml).



3.09 5.58g 1:41:1.86 Reference Conmpound 1/ phospholipid 3.0 g 16. 659
1:61:5.55 Reference Conpound 2/ phospholipid 3.09 6.78g 1:101:9.23
Ref erence Conpound 3/ cholesterol 3.0g 13.5g 1:101:4.50 Reference
Compound 4/ chol esterol 3.0g 27.18g 1:201:9.06 Exanpl e 2:
Pacl it axel subm cro-emnul sion using Paclitaxel chol esterol Conpound as
I nternmedi ate carrier [Conposition] Conponent subm cro-enulsion 1
subm cro-enul sion 2 subm cro-enul si on 3subm cro-emnul sion 4 Test

Conpound Yrthig 4&muiRe Ot 68Blnf lchBBrfigr Eydesorbkd islobesen fiom2mRethyBodtycol (PEG)
Pol 18 19294969 4 | 59595 Sovbean oj | 40mML40n150mL50mL
Vet or - f or R Bk Gl e LSO COREAO0R A0 M U6 B gta amcunt o th
dos e200ml L2 Ak Qi _inventiolrll, p]:&é%bl RO @1&),'&%}%{%‘% 1GRD 9 Inél).

prepared by Exanple 1, weight ratio of Paclitaxél ol estero
1: 0. 45. In this invention, the osmo-regulator (isotonic agent) of the paclitaxel submicron emulsion is one

5  or more chosen from glycerin, xylitol, sorbierite and mannitol, preferably glycerin and glucose,
best glycerin. The content of glycerin is 1.0-3.0% (g/ml) of the total amount of paclitaxel
submicron emulsion in this invention, preferably 1.5-2.5% (g/ml).

In this invention, the pFaclitaer submicron emulsion as described could add stabilizer, which could
be one chosen among oleic acid, eunatrol and PEGs, preferably oleic acid and PEG, best oleic acid.

10 The content of oleic acid is 0.05-0.5% (g/ml) of the total amount of paclitaxel submicron emulsion
in this invention, preferably 0.1-0.2% (g/mil).

The paclitaxel submicron emulsion in this invention could also include antioxidant, which could
be vitamin E or vitamin E ester derivatives, preferably vitamin E.
In this invention, "one or mixture" or "at least one" means it could be one material being chosen, or

15  amixture of two or more of them.

Another purpose of this invention is to provide one preparing procedure for the paclitaxel
submicron emulsion as described in this invention, including the following steps:

P Prepare water for injection, add emulsifier, assistant emulsifier and isotonic agent, get an even
water phase by dispersing in a tissue disintegrator or shear, heating up to 40-80°C, and insulate;

20 P Get paclitaxel/steroid compound, choose any stabilizer and dissolve both of them into the oil
for injection preheated up to 40-80°C, get an even oil phase by dispersing in a tissue disintegrator
or shear;

» Under agitating, add the oil phase into the water phase slowly, disintegrate for 5-10 min at
10000-20000 r/min to obtain a preliminary emulsion, and transfer it into a high pressure

25 homogenizer quickly, particles with diameter under 400 nm are obtained through homogeneous
emulsification, preferably under 300 nm, collect all the emulsion, adjust its pH to 3.5-6.0 through
hydrochioric acid, preferably 4.0-5.0, add appropriate amount of water (to full volume), thus the
product is obtained.

This invention also provides another preparing procedure for the paclitaxel submicron emulsion,



[ Preparation nethod] Disperse the neasured Egg Yol k Lecithin ,

pol oxanmer (188) and gl ycerol with 130-140m water for injection in the
bl ender, stirring to form honbgeneous water phase, heat to 40C, keep
warm Heat the nmeasured soybean oil to 40C ,wei gh iPaclitaxel

chol esterol Test Conpound 1 prepared by Exanple 1, dissolved in
soybean oil, stirring to form honbgeneous oil phase in the bl ender
The water phase is added slowy to the oil phase under stirring

condi t i oncluding hpllowngstesh speed of 10000 /min for enul sifying of

5m n, and_t ansferre%{on h Pressur.e eni zer a

Al 1 d h .
For 6 i nBsreBaY FREL Of REcEu e Sronk G Beid SRS 5400 S enEE o
0. 1noVL I—Qitam%r}@a@%@pw(pgy@,%@gg@e;and mx well, sterilization for

30 min at 115F after separate-| oadi ng. Content of Subm cro

enul si on1»SGbnpachtaxelsterbidi compoumdudngildifyir mgd/ageabilizéi-digsoke| thenh @dd theiai fpr
is 1.0/0(g/mb), 1. 2% g/ ,1.5% g/ ml). and 1.5% g/ nl) of the

submi o o B %ﬁh@é&%b%%‘wéwﬁg%ﬁ%ﬁi%ﬁw%% LS fi er agent
pol oxaner p18R)er S / 9 Vi W; i .
3.0% g/ m), gn%er 3?‘5‘8" ’Sg‘g?{ﬁg@a&%g’}ég%/%g%l%%’g%ﬁg{@ disiicgrate for 5-10 min at
0. 5ng/ L, M0006¥2E0E , tAnif N/ obaind aOpreliniifiary espdein] weld Yransf at &ge apligh ipedsere
di aneter of 4 groups of emulsion is 225nm 233nm 245nm 230nm
respect i VIOMPERIBRICE AWFAY dpargles wilpdiameten yndpred0Qjnspqre Obtam&?ée@ﬁﬁw omogeneous

3:Paclit : - i Sj Paci | 0 d
2o 1 nt er rosay Rt iR B ARLA0 o i o e i, SN BENT A > SR
subm gr o-lgdicE b ach], FieRrabB40-8 0LHdS iafitopfiafWiRibust @ vt {t8 invoRine® Shus the
Conpound 2*190ng380nmy760nmg1520ny Egg Yol k Leci t hi n2g2. 4g3g3g

Pol oxanerirad®eyigotigarddg6g G ycerol 59 59 59 59 Vitamin E/ [/ / 40ny

gg%lr)rgago e 40mlL _40m 50 50 WWat.er f.or i%ﬁ%éaﬁ{)‘n a}rth%g }tl.o 200mlL

-nl thfoalﬁﬁarmg procedurs “of this invention, er igh “pressure
homogenizer could be replaced by other emulsification measures as long as an even
emulsification could be performed and the particle diameter as described is realized; the
15 temperature, 40-80°C, could be 40°C, 50°C, 60°C, 70°C or 80°C.
In the preparing procedure of this invention, the concentration for the hydrochloric acid
used to adjusting the pH could be a commonly used in this area, such as 0.1 mol/L or
0.01 mol/L; the amount of water and oil for injection could be determined by technicians
in this field according to the ratio of the oil phase provided by this invention, and
20  technicians in this field could add water according to common specifications to get the
amount of water corresponding to the drug loading provided by this invention.
This invention also provides a formulation, which includes the paclitaxel submicron
emulsion and could be made into any preparation which could be clinically used,
including infusion solution or dry emulsion. Wherein the infusion solution is prepared by
25  the following procedure: after filling the paclitaxel submicron emulsion described in this
invention, the aseptic process is performed through circulating steam sterilization or
steam sterilization, and the target preparation is obtained; wherein the dry emulsion is
prepared by the following procedure: add appropriate amount of support agent into the

paclitaxel submicron emulsion described in this invention, after aseptic process, dry



Vol ume dose 200nil 200ni 200nl 200mi * Test Conmpound 2 is the

conpound prepared by Exanple 1, weight ratio of Paclitaxel

/chol esterol is1:0.90. [Preparation nethod] Wei gh Egg Yol k
Lecithin , pol oxamer (188) and gl ycerol, dissolved in 130-140nl water

for injection, stirring to form honbgeneous water phase in the

bl ender , and heat to 40-80E, keep warm Heat the neasured
soybean 0|I to 800 , wei gh Conpound 2 Egg Yol k Lecithin and Vitamn E
, di ssol veemplsiogoisbebiging through diepzrcfyiasf prppashoiby evfonied sipophagsat jin

the bl ender e is added slowy to the oil phase
under stlFlral;ertQOIcSB?\}ﬂ?stﬁ%ﬁﬂ}ﬁg%a%{‘ﬁg rotation speed of 10000 /mn for

enul si fyi PBis GhveRTbA als@ PebvidcatRs applicatoP Bl e Patlitahke! RIBER NSRBI SNHIRET
and honogeni ze for 6 tines, collect the emulsion, adjust PH value to

5.50. 5 w nyei@iohmpl the mratlanobfmdcmmedmga #OOE canebr rais xdeggrlbled is solid

il i f 30 5C. af | d
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subm cro-enul sion respectively, and content of co-enulsifier agent
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respective eterm ne article’si zer
4: Pacld tao«mkens ubpio@bﬂmanuqlﬁpmmtuﬁmm@naa,clbmpaml cobiviof sie B0 those i wind
as internedi ate carrier OSI ti on nmponent Subm cro

enul si onqgﬂmWIdeébmﬁﬁidmﬁqmw wlbmé?ﬁylll%weﬁ@m@m#@r@l Bedesaighapin

Test Corrp?l%qgv%m 145my290ny580ngy1450ny soyabean
| eci t hin2 g '493. 0g pol oxaner (188) 4g4g4g4g d ycerol 59595959

Vitamn EI‘ME/ ﬁ&ﬁ&x%ﬂﬂ%ﬁ@ﬂ@ﬂﬁﬂ&@ﬂed@&&hlsflﬁfemlﬂh @@l HRnfoledad dpecial
200n1200n1200mL200mL Vol une dose200n1200n1200n1200ni * Test

Conpound avpriagdse corrpound prepared by Exanple 1, wei ght rati o of

| hol 0. 45. .[.P t It |
Phe. st R ERRHBREEATS ol isto el AT Pis e SIPBROPE i 8o
5.00. 5. inverl@ASta s@éxoﬂ@di@bﬁﬁ@w@hlm Hﬁ&oﬁ@"rﬁa‘iéﬁ'ﬂ&@bh@ tbraictiatd kctor,
agent (soyabean lecithin) is 1.2%g/nD, 1. 2% g/ ), 1. 2% g/ nl) and

1. 5% g/ misinasfthe freowy bfnstcm:l Brthé soropound spjvst 0.0%11,94 efittie pastitasnlt byoweight

co-enul sifier e 0l ox 188 O‘Y 0

ot or o-etresdri LB BE i arlgt Fadlisrte” setly Fadus figosome matera
0. 5ngy/ ée@%ﬂﬁi‘ac&x@@f%%ﬁsl@@ﬁ% bi}qﬂ?}ﬁﬁsh\é%dﬁmd@% gRdREFBAchlRel
di aneter of 4 groups of emul'sion Is hm 153nm 127nm 138nm

respext i vidibynidtet e fmuigon bysings elippaintd cdse Intermediate  Veckoranpgiselosed in
5: Pacl it axel subm cro-enul sion using Paclitaxel cholesterol Conpound
as i nt er PO i er [ Conposi tion] Conponent Submi cro enul sionl3

Subm cr o 5 IR %ﬁméﬁbéﬂi&éﬁcyeéﬂdl s?éb?l'?t}.S s1§é'l@ WoSE Bt amféﬁl'y%%@ paclitaxel is

135~175 mg/m?, i.e. 240~300 mg a dose per one person. Besides, based on the submicron
emulsion volume that human body could accept at one time, the volume of single dose of
25  paclitaxel submicron emulsion should be within the range of 100-500 ml. Calculated
according to these, the concentration of paclitaxel in the submicron emulsion should fall
in the range of 0.48 mg/ml-3.0 mg/ml. In "Paclitaxel Submicron Emulsion Using
Liposome as Intermediate Vector" disclosed in 200810168212.5, the submicron emulsion

formulation prepared using phospholipid compound as the intermediate vector, the drug
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m xt ur e**40mL40n40nmL50mL WAter for injection added to
200mL200mL200nmL200nt Vol une dose200nm200mL200mL200ml * Test
Compound 1 is the conpound prepared by Exanple 1, weight ratio of
Paclitaxel /cholesterol is 1:0.45. **Q | mxture is the mxture of
soybean oil /MCT(volune ratio 1;1)., [Preparation nethod] It is the
sane as Badpsd-3 mppml g mestopndsifhif Erstpbimafter Harace eRipRasgdiot His, the
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5.50. 5. Purity of Subm cro enul sionl7-Subm cro o
enul si onZIEsoR drdnyas ghe tpial tamomgolvemppousdy wiei ingregss, resulting in that more

1.5/ 0{g/ 1.5/0(q/ 0%.9/ . 0% g/.mlL t.h .
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drug loading rate of paclitaxel is 0.5nmy/nt, 1.0ng/ nt, 2. Ong/ nl_and
5. Ong/ ml 3088 peldB? 1%h.yin thisarategb thatatilcineoudt afréiteegongfouddsywiapped of the oil

emul sion i,.s 255nm 263nm 285nm 232nm r espect.i ve det er,mi ned by. | aser
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Conponent Subm cro enul si on21Subm cro enul si on22 Subm cro
20  submicron emulsion is increased, the free drug in the water phased is reduced and the

stability of the formulation is improved.
Comparing studies show that the entrapment efficiency of the submicron emulsion
disclosed in 200810168212.5 is between 65%-85%, stratification appears after storage
under refrigeration (4°C, the same below) up to 12 months, the content decreases, the
25  impurity increases from preliminary 1% to 3.5%~7.6%; as for the submicron emulsion in
this patent application, the entrapment efficiency is above 90%, no stratification is found
after storage under refrigeration up to 12 months, the appearance is evenly adularescent,
there is no obvious change with regard to the diameter or content of the particles, total

impurity is less than 1.7%, within the range of preferable drug load, the entrapment

11



enul si on23 Submi cro enul sion24 Test Conpound 1*145nmgy290ng580ngyl1160ng
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Aci d Ester pol oxaner(188)3g4g4g6g d ycerol 5g5g595g deic

aci d0. 2g0. 2g0. 2¢g0. 2g G| m xture**30nL40ML50mML50mL Wat er for

i njection added t0200m200mML200M200nL Vol une
dose200mL200mL200nmL200mil *Test Conpound 1 is the conpound

pr epar ed nple 1, weight ratio of Paclitaxel /cholesterol is

1: 0. 45. I}é\tlenw iwabeve 9596, tthetoral impiisy sfundery éaamd iy quaktyn(smbi@ne ratio
1:1). [Pr

Subhi ot o ShaPes oy ATk iraled b ee” Pibrdio S S Seien firy Risgton
agent is dafdKie/ il kuBhdrod Mlﬁlﬁﬂqa}oﬁdedtﬁe%hl%li%ﬁéx?iseﬂbﬁh%! QRd CRAfbgher

Submi cro emul sion23 and 24, content of subm cro-emnul sion
PoI yoxy et Bl fisacviSolr istathc Fa&tcuyu Moinglaigt te?paphtaﬂcltﬁ@ai(rgl/latmp jaknts potential

3.0% g/ M), respecti vel Cant ent 0- enu r agent
ol ox e 15 Factansaul gy suoigenieis ey Sepoan B sy
Be; Prgﬂrlﬂvﬁf llg)%(?‘l%rrg a‘%ﬁgﬂrreg }tﬂﬁ@ﬁgéggdc{sg%éa lsoincfé?%g'pémct : \;n% 3 sokd ba31s 1n01eas1ng
particle @hsageeﬂrﬂrmmfroﬂngefdium S¥heamulds inmnsé sre Irfjbeted ﬂy&ﬁmmbﬂaﬁngmeizéﬁmﬂ
l.aser particle sizer nple 8:

d
gﬁﬁﬁ?ﬁ Z)V@a% ef f%ﬁtrlggg efge RyIrBg e dopg | (withet pningal @a&as&é rggmmon
corrpou nd g_&gl(g'[ e:i(/HFa%leatlﬁe ézlﬁgllr’lllg}é(%s J{)l%rr?oc}s{htel ﬁ.{s&}n galgp%ugg Bn Sllﬁb{ﬂls pgtent

emul si on2 mcro enu mcro enu
enul sicon2ppleomipaunds 320w Genpletand dbss HRAAEEsCo m@ltﬁﬁles&’ha QQdentlcal to

Conmpound 6*5720ng = soyabean lecithin 2.4g 2.49g 2.4g 4.0g
pol Oxanertbqtgg)aygmg@-bound paclitaxel nanoparticle available reported in literature (increasing
to 2.23 times of that of common injections). By comparing the anticancer activity under
tolerated dose, the result shows that the submicron emulsion in this patent application has
highest tumor inhibition rate among breast cancer, oophoroma and lung cancer at a dose
15 of 45 mg/kg if compared to common injection 20 mg/kg and albumin-bound paclitaxel

nanoparticle for injection 45 mg/kg, and the tumor growth is significantly slower than

normal injection and albumin-bound paclitaxel nanoparticle for injection.

In the following section, this invention will be further explained referring to description
20  of figures and examples, however, technicians in this field should be aware of that this
invention is not limited to these examples and preparing procedure used. What's more,
technicians in this field could perform equivalent substitution, combination, improvement
or modification, however, all of these have been included in what is claimed this
invention.
25
Description of Figures
Figure 1: HPLC examination graph of submicron emulsion in experimental example 2
(figure A is paclitaxel control; figure B is blank emulsion; figure C is submicron

emulsion 14 preliminary; figure D is submicron emulsion 14 stored at 4C up to 12



49 49 dycerol5g 59 5g 5g G| m xture**40nl 40nl 40nl 50mML Water
for injection added to 200nil 200mi 200ni 200mL Vol ume dose 200ni
200mL. 200mL 200mL *Conmpound 3- Conpound 6 are Paclitaxel

/ 7- hydr ogenat ed chol esterol conpound and Paclitaxel /Ergosterol
conpound prepared by Exanple 1 **QO | mixture is the m xture of
soybean oil /MCT (volunme ratio 1:1). [Preparation nmethod] The sane as
Exanple 5 In subm ¢cro enul si on25- Subm cro enul si on28, drug

| oadi ng rEeathgr fighe | sebmigren emplyignnd | starpd ra ¢ prr toi B mogihandat @th,f
4 gr ou_pselgg Equ‘%lggéh?&ei igh@@a}gﬁlgm&%g)nm 132nm respectivel y

determn € Siz Exanple 9: Dry enul sion

usi ng Pacplgn@xel emﬁhﬁﬁﬁaeeﬁmﬁ@rmqu@cﬂmﬂ@wrpteeﬂe&eaﬂ affRrén@foinfflations on
Di ssol ve the 28 grou ps of Submcro enulsion 50 m each prepared by

Exanpl e ZB@éaMﬁ 3 Bimpr3o4 w v) mannl tol with constant stirring, and
Test - canipa 3 SpeipeplE i b e S oL G e PRUBIA- SIS Rble”
Ent r apmengo®dl hited @iay dgfersi Bifh@iLo88ul Si on

Figure 4: Example 6, the inhibitory effect of different formulations on the weight of nude

mouse with MDA-MB-231 tumor

Mode of Carrying out the Invention

10
Example 1 Paclitaxel/ steroid compound
Test Compound 1~Compound 6: take cholesterol, 7-hydrogenated cholestercl and

Ergosterol as Liposome material according to the technical requirements of the invention

patent, preparation of 2 Paclitaxel /cholesterol compounds (Molar ratio is 1: 1 and 1:2),2

15 Paclitaxel /7-hydrogenated cholesterol compounds (Molar ratio is 1: 1 and  1:4),2 Paclitaxel
{Ergosterol compounds{Molar ratio is 1: 1 and  1:4). Preparation method: dissolve Paclitaxel
and steroid in a flask, by adding 2000ml acetone, with constant stirring gently at 40°C for 1
hour, combine the washing to the rotary evaporator, remove from solvent, decompressed and
dried in vacuum at 40°C for 24 hours.

20 Reference Compound 1~Reference Compound 4: Using phospholipid and cholesterol
as Liposome material according to the technical requirements of compound of patent
200810168212.5, preparation of 2 Paclitaxel /phospholipid compounds {Molar ratio is 1: 6 and
1:10),2 Paclitaxel /cholesterol compounds (Malar ratio is 1: 10 and  1:20). Its preparation
method is the same as Test Compound 1~Compound 6.

25 Composition and Preparation results of 6 Compounds and 4 Reference Compounds as
provided below.

Table 1: Composition of Paclitaxel /steroid compound

Paclitaxel Lipesome | Paclitaxel /Liposome

Compound No./Liposome inventory material material
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di ssociate in the water

phase. Tabl e 2- Determ nat

ion Results of

Entrapnent EF4MRIe &h& 9‘”!@1‘3? gubsnigrgieausions Using Epefitaxgli chylesterdapmround mser

Drug | oaghpg, Jidlesh

96. 2% Subm cro enu

lon2 1.0 95. 1% Subm cro enul si

Fgénﬁ) Ent rapnment efficiency Subm cro emul sionl 0.5

on3 2.0 95. 7%

Submi cr o enddmpesifiod. 0 93. 5% Submi cro enul sions 0.5

Component submicro-emulsion 1 submicro-emulsion 2 submicro-emulsion 3 submicro-emulsion 4
Test Compound 1*  145mg 290mg 580mg 1160mg

Egg Yolk Lecithin 29 249 3g 3g
Poloxamer(188) 1g 2g 4g 6g

Glycerol 5g 59 5g 59

Soybean oil 40mi 40ml 50ml 50m!

Water for injection addedto  200ml 200ml 200ml 200ml
Volume dose 200ml 200mi 200ml 200ml|
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97. 7% Subm cro enul sion6 1.0 96. 8% Subm cro enul sion7 2.0 96. 7%
Subm cro emul sion8 4.0 92. 6% Subm cro enul sion9 0.5 98. 2% Subm cro
emul sionl0 1.0 98. 9% Subm cro enul sionll 2.0 97. 6% Subni cro

emul sionl2 5.0 91. 3% Subm cro enul sionl3 1.0 98. 8% Subm cro

emul sionl4 1.5 98. 1% Subm cro enul sionl5 2.0 97.5% Subm cro
emul si onl6

* Test Compound 1 is the compound prepared by Example 1, weight ratio of Paclitaxel

Icholesterol is 1:0.45.

[Preparation method]

> Disperse the measured Egg Yolk Lecithin , poloxamer(188) and glycerol with 130-140ml
water for injection in the blender, stiming to form homogeneous water phase, heat to 40°C keep wam;

» Heat the measured soybean oil to 40°C weigh IPacl'rtaxel cholesterol Test Compound 1
prepared by Example 1, dissolved in soybean oil, stining to form homogeneous oil phase in the
blender;

P The water phase is added slowly to the oil phase under stiing conditions, at the rotation speed
of 10000 /min for emulsifying of 5min, and transfemed onto a High Pressure Homogenizer and
homogenize for 6 times, collect the emulsion, adjust PH value to 4.020.5 with 0.1molL HCI, and add
water to 200ml,and mix well, sterilization for 30 min at 1150 after separate-loading.

Content of Submicro emulsion1-Submicro emulsion4,emulsifying agent (Egg Yolk Lecithin ) is
1.0%(g/ml),1.2%(g/ml},1.5%(g/mi) and 1.5%(g/ml) of the submicro-emulsion respectively, and content
of co-emulsifier agent poloxamer(188} is 0.5%(g/ml),1.0%(g/ml),2.0%(g/ml) and 3.0%(g/ml),and
drug loading rate of paclitaxel is 0.5mg/ml,1.0mg/ml,2.0mg/mi,4.0mg/ml respectively. Average particle
diameter of 4 groups of emulsion is 225nm,233nm,245nm,230nm respectively determined by laser

particle sizer.

Example 3:Paclitaxel submicro-emulsion using Paclitaxel cholesterol Compound as

intermediate carrier

[Composition]

Component submicro-emuision 5 submicro-emulsion 6 submicro-emulsion 7 submicro-emulsion 8
Test Coempound 2* 190mg 380mg 760mg 1520mg

Egg Yolk Lecithin 2g 24q 3g 3g
Poloxamer(188) 24g 4g 49 6g



5.0 90.8% Subm cro enul sionl7 0.5 96. 5% Subm cro enul sionl8 1.0 96. 8%
Subm cro emul sionl9 2.0 97. 2% Subm cro enul sion20 5.0 90. 5% Subm cr o
emul sion21 0.5 98. 6% Subm cro enmul sion22 1.0 97. 1% Subni cro

emul sion23 2.0 97. 2% Subm cro enul sion24 4.0 93. 3% Subm cro

emul sion25 1.0 98. 9% Subm cro enul sion26 1.0 97. 1%

Glycerol 59 5g 5g 5g
Vitamin E / / !/ 40mg
Soybean cil 40m! 40ml 50ml 50ml
Water for injection added to 200ml 200m! 200m| 200ml
Volume dose 200m] 200ml 200m! 200ml

* Test Compound 2 is the compound prepared by Example 1, weight ratio of Paclitaxel

fcholesterol is1:0.90.

[Preparation method]

> Weigh Egg Yolk Lecithin ,poloxamer(188) and glycerol, dissolved in 130-140ml
water for injection, stirring to form homogeneous water phase in the blender ,and heat to
40-807,keep warm;

» Heat the measured soybean cil to 800,weigh Compound 2 Egg Yolk Lecithin and

Vitamin E ,dissolved in soybean oil, stirring to form homogeneous oil phase in the blender;

> The water phase is added slowly to the oil phase under stirring conditions, at the

rotation speed of 10000 /min for emulsifying of 5min, and transferred onto a High Pressure

Homogenizer and homogenize for 6 times, collect the emulsion, adjust PH value to 5.5+0.5

with 0.1mol/L HCI, and add water to 200ml,and mix well, sterilization for 30 min at 115°C after
separate-loading.

Content of Submicro emulsion5-Submicro emulsion8,emulsifying agent (Egg Yolk
Lecithin ) is 1.0%{g/ml),1.2%(g/m!),1.5%(g/ml) and 1.5%{g/ml) of the submicro-emulsion
respectively, and content of  co-emulsifier  agent poloxamer{188) is
1.2%(g/ml},2.0%(g/ml),2.0%(g/ml) and 3.0%(g/mi),and drug loading rate of paclitaxel is
0.5mg/ml,1.0mg/ml,2.0mg/ml,4.0mg/ml respectively. Average particle diameter of 4 groups of

emulsion is 246nm,262nm,231nm and 242nm respectively determined by laser particle sizer.

Example 4:Paclitaxel submicro-emulsion using Paclitaxel cholesterol Compound

as intermediate carrier

16



Subm cro emnul sion27 1.0 98. 4% Subm cro enul sion28 1.0 98. 2% ?
Preparation of reference subm cro-enulsion & Determ nation Results of
Entrapnent efficiency Apply Reference Conpound 1-Reference
Conmpound 4 prepared by Exanple 1, prepare the subm cro-enul sion

29- subm cro-emul sion 32 as follows, and the drug loading rate is
0.5,1.0,1.0 and 2.0ng/ mL respectively for conparison investigation.
Prescription, Preparation nmethod and neasured Entrapnent efficiency
are as foll ok®mppgidiepbsiti on] Conponent Subni cro enul si on29 Submi cro

emul si on30 bm cro ermuon3l mcro _enul sion Ref erence mpupnd. 1*
655ngy / [/ |/ er?peorngﬁtce Corrpoungﬁ'gmf":0 Fmi’guﬁgrg /%IZUbﬁécf%regWEs "&rrp%‘ﬁ@'céq
I 1 1100ngmiisifef1er engmiceprmhid™ / /

Test Compound 1¥  145mg 290mg 580mg 1450mg

soyabean lecithin 2.4g 2.4qg 2.4g 3.0g
poloxamer(188) 4g 4q 49 4q

Glycerol 5g 5g 5g 59

Vitamin E / / / 4ng

MCT 40ml 40ml 50ml 50ml

Water for injection added to  200ml 200ml 200ml 200ml
Volume dose 200ml 200ml 200m! 200ml

* Test Compound 1 is the compound prepared by Example 1, weight ratio of paclitaxel

lcholesterol is 1:0.45.

[Preparation method]

Itis It is the same as Example 3 . PH value of Submicro emulsion is adjusted to 5.0£0.5.

Content of emulsion9-Submicro emulsion12,emulsifying agent(soyabean lecithin} is
1.2%(g/mi),1.2%(g/ml),1.2%(g/ml) and 1.5%{g/ml} of the submicro-emulsion respectively,
and content of co-emulsifier agent poloxamer{188) is 2.0%(g/ml) of submicro-emulsion, and
drug loading rate of paclitaxel is 0.5mg/ml,1.0mg/ml,2.0mg/ml,5.0mg/ml respectively.
Average particle diameter of 4 groups of emulsion is 165nm,153nm,127nm,138nm

respectively determined by laser particle sizer.

Example 5:Paclitaxel submicro-emulsion using Paclitaxel cholesterol Compound
as intermediate carrier

[Composition]

Component Submicro emulsion13  Submicro emulsion14  Submicre emulsionis  Submicro emulsion16

Test Compound 1* 290mg 435mg 580mg 1450mg



/ 4024nmg Egg Yol k Lecithin3g3g3g3g Pol oxaner 18839393939
G ycerol 5g59g5g5g Soybean oi | 40mL40nLl50n150m WAater for injection
added t 0200n1200n200mML200m Vol ume dose200nmL200nL200n1200n1
*Ref erence Conpound 1,2 are two groups of Reference Conpounds
prepared by Exanple 1, weight ratios of Paclttaxel /phospholipid are
1:5.55 and1: 9. 23 respectively. *Ref erence Conpound 3,4 are two
groups of Reference Conpounds prepared by Exanple 1,weight ratios of
chol est er ol $o@RRRIRSItNN phosBHBl i pi d ar% 1: 4.389and 1484 06
respectively t Lon met ho. t the asured soybean oi
to 40E, Paclltaxg%ggﬁﬁﬁeggerol Tes Cbnpodﬁd 1 pryeared by Exanple 1,
soybean oi | ,GigédréIri ng to gprm honageneous sgi | phasg in the bl ender,
Wi gh Egg Yol k Leci t hin , pol oxarer (188) and gl ycerol, dissolved in
130- 140mni md@@ﬂmﬁ@?*injégvion s#mlri ng ﬂ@mforn1ﬁ@ﬁbgeneous wat er
phase in tthbIepder and X he measur ed

soybean oil t© G BEE v ' : [ToT € . rpound 1
prepar ed by \Examdeel, di ssgdmh(ﬂd in mhean Q(del stibppo to form
honogeneous oil phase in the bl ender, The wat er phase is added

slowy to the oil phase under stlnlng condltlons at the rotatlon

speed of 10Q 000 / ! for emuls of 5-10 mi n,

transferred gEﬁsgg‘&mﬁ?L@H] PP @s@@o%ﬁé 4 By EW'%&%@H r?@ of faciigaxel
times, cokpdgterdiner-8ayl sion, adjust PH value to 4.50.5 with 0. 1noVL
HCl, and add water to 200ni, and mx well, sterilization for 30 mn at
115C after sHpbmiatues kdadhirigre ¢fBeyreanbhddTovolode Etd 1:apment ef fi ci ency]
Apply subm cro-emul sion 29 to subm cro-emul sion 32,deterrnine the
Entraprment efficiency by the method mentioned above, Entrapnent

efficiency if . 83rafis Y% Pl ease see the Table 3 bel ow Tabl e 3:
Deterninatlé “@bgééﬁ%é?ééntrapnent efficiency in Reference

submi cr 0- emM istherainiSub Exan e ank salonaBubminmd endsiemslagjuead ) 4.5l e of
reference Subm cro enul sion Results of Entrapnent efficiency Submcro
enul si on29 75. 1% Subm cro enul si on30 65. 7%)Subnicro enul si on31 84. 5%

Submi cro emﬁuﬂyoglls %ugr?‘\lc%% mL%ﬁ)tm?éﬂgFPncro &mu sﬁ)ﬁ ér}"l&lgfy:nguggeni) (soyabean

subni cr o- emul'Si
lecithin) is 1.2%(g/ml),1.2%(g/ml),1.2%(g/ml}) and 2.0%(g/mi) of the submicro-emulsion

respectively, and content of co-emulsifier  agent poloxamer(188) is
1.5%(g/ml),1.5%(g/ml),2.0%(g/ml} and 2.0%(g/ml),and drug loading rate of paclitaxel is
1.0mg/mi,1.5mg/ml,2.0mg/ml and 5.0mg/ml respectively. Average particle diameter of 4
groups of emulsion is 145nm,138nm,133nm,146nm respectively determined by laser particle

sizer.

Example 6:Paclitaxel submicro-emulsion using Paclitaxel cholesterol Compound
as intermediate carrier

[Composition]

Component  Submicro emulsion17 Submicro emulsion18  Submicro emulsion19  Submicro emulsion20

Test Compound 2*  190mg 380mg 760mg 1520mg

Egg Yolk Lecithin 3.0g 3.0g 4.0g 6.0g

poloxamer(188) 4g 4q 6g 6g
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Apply 28 groups of subm cro-enul sion prepared by Exanple 2-Exanple 8
(rmarked as Emul sionl-28 in the follow ng tables) and 4groups of

ref erence subm cro-enul sion prepared by Test exanple 1 (record as
Ermul si on29- Enul sion32 in the follow ng tables),stored at 40 for 12
nont hs respectively, sanples will be nmeasured at 0,6 and 12 nont h,
investigate the differences of appearance, particle dianeter, purity
and inpurity by the foll ow ng net hod. Character: visual nethod,
descri be t heGlgesrer of sub?d cro-endd sion, ®cord whether there is oil

dropl ets or separat,on he syrface. Partj.cle dianeter:

Det er ni ne th@ﬁﬁgﬁﬁcl e gﬁrﬁt’ret erﬂélpﬁt he S0Bhi cr o-SQWLI si on by MASTER
SI ZER 2000 |waRF foPR[cblidh Ridéd el 20 VERNbm| Purjdaniand s@lat ed
subst ances: asure accurately defined anount of Paclitaxel
subm cr o- emNdunondesed add anffdr ous 280rolohol 2@dmh derd@Pwi fi cati on

met hod, to prepare test solution with suitable concentration. Wigh
accurately 20,uL of test solution, inject in a chromatograph, we use
a HPLC meth i frdes. 4Q5g§ 1, -
nmobi | e phasgég%{nnc?sﬂéogﬁd g?é fgg‘re&? %ﬁﬂ@ﬁ%{a\/\% r ; 4%) , { @%gﬁv@r@g{wf !
1. O/ m n/chdldsterdedterc®d.on wavel engt h: 230nm col utm tenperature is at
roomtenperature, record the chronat o_?ra h chart and cal cul ate total
drug content” Of MEMR Bithermixtcof grykgan o N@r(ﬁé'%ike wHiek by the external
standard net hod, calculate Inpurity content by using the

normal i zati on nethod. Result: See the table below Table 4

Conpar at i ve [PRfpdldtioafmethad]i | i ty anong subm cro-enul si on Sanpl e

nunber/Drug | oadi ng rate Theorlihlgi nal (det er mi nedw t hi naweekafter
prepar at i on lis Kegsgmeas Examplp gt 4 valve aiSubmigseamulpiee isgdivsted tas. Bt Gbivet er

Purity I nmpurdt. idormparticl ianeter Puri I rit
el &1 om0 e phisu Btk Bl nfe-Cl AEL s b s Ble doent g6asy ook
0. 67% Enulesitian 24s11 8% (8 ITh 580d/M020%(g/ml) and  3.0%(g/ml) of the submicro-emulsion

respectively, and content of co-emulsifier agent poloxamer(188) is

2.0%(g/ml),2.0%(g/ml}),3.0%(g/ml) and 3.0%(g/ml),and drug loading rate of paclitaxel is
0.5mg/ml,1.0mg/m|,2.0mg/ml and 5.0mg/ml respectively. Average particle diameter of 4
groups of emulsion is 255nm,263nm,285nm,232nm respectively determined by laser particle
sizer,

Example 7:Paclitaxel submicro-emulsion using Paclitaxel cholesterol Compound
as intermediate carrier |

[Composition]

Component Submicro emulsion21  Submicro emulsion22  Submicro

emulsion23  Submicro emulsion24

Test Compound 1* 145mg 290mg 580mg 1160mg
Fatty glyceride 3.0g 4.0g / /
Polyoxyethylene-  / f 4.0g 6.0g

Sorbitan Fatty Acid Ester
poloxamer{188) 3g 4g 4g 69
Glycerol 59 Bg 5g 5g
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233nm 97. 6% 0. 31% Uni f orm 245nm 97. 3% 0. 62% Enul si on3/2.0 ny/ m
Uni form 245nm 98. 5% 0. 31% Uni f orm 236nm 98. 2% 0. 64% Enul si on4/ 3.0
nmg/ M Uni form 230nm 97. 6% 0. 37% Uni f orm 237nm 97. 0% 0. 93%

Ermul sion5/0.5 nmg/ M Uni form 246nm 99. 5% 0. 35% Uni f orm 228nm

Oleic acid 0.2g 0.2g 0.2g 0.2g

Gil mixture** 30ml 40ml 50m] 50ml

Water for injection added to 200ml 200ml 200ml 200m|
Volume dose 200ml 200ml 200ml 200ml

*Test Compound 1 is the compound prepared by Example 1, weight ratio of Paclitaxel

/cholesterol is 1:0.45.

**Qil mixture is the mixture of soybean oil /IMCT(volume ratio 1:1).

[Preparation method]

It is the same as Example 3.

In Submicro emulsion21 and 22,content of fatty glyceride emulsifying agent is 1.5%{g/ml)
and 2.0%(g/ml) of the submicro-emulsion, and in Submicro emulsion23 and 24, content of
submicro-emulsion Polyoxyethylene Sorbitan Fatty Acid Ester is 2.0%(g/ml) and 3.0%(g/ml)
respectively. Content of co-emulsifier agent poloxamer(188) is
1.5%(g/ml},2.0%(g/ml),2.0%{g/ml) and 3.0%{g/ml) respectively, and drug loading rate of
paclitaxel is 0.5mg/ml,1.0mg/ml,2.0mg/m! and 4.0mg/ml respectively. Average particle
diameter of 4 groups of emulsion is 145nm,133nm,126nm,158nm respectively determined by

laser particle sizer.

Example 8: Submicro emulsion using 7-hydrogenated cholesterol or Ergosterol
compound as intermediate carrier
[Composition]

Component Submicro emulsion25  Submicro emulsion26  Submicro emulsion27  Submicro emulsion28

Compound 3* 290mg / / /
Compound 4* / 5604mg / /
Compound 5* / !/ 292mg /
Compound 6* / / / 5720mg
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98. 8% 0. 52% Emul sion6/ 1.0 mg/ M Uni form 262nm 100. 3% 0. 30% Uni f or m
255nm 99. 5% 0. 61% Emul sion7/2.0 ng/ M Uni form 231m 98. 1% 0. 36%

Uni f orm 240nm 98. 6% 0. 57% Enul sion8/ 4.0 ng/m Uni form 242nm 99. 6%
0.42% Uni form 251m 97. 3% 1. 01% Enul sion9/ 0.5 ng/m Uni form 165nm

sayabean lecithin 2.4g 2.4g 2.49 4.0g
poloxamer{188) 3g 3g 4g 4q

Glycerol 5g 59 59 5g

Oii mixture** 40ml 40ml 40ml 50ml

Water for injection added to 200ml 200ml 200ml 200ml
Volume dose 200m! 200ml 200ml 200ml

*Compound 3~Compound 6 are Paclitaxel /7-hydrogenated cholesterol compound and
i
Paclitaxe! /Ergosterol compound prepared by Example 1

**Qil mixture is the mixture of soybean oil /IMCT (volume ratio 1:1).

[Preparation method]

The same as Example 5

In submicro emulsion25-Submicro emuision28, drug loading rate of paclitaxel is
1.0mg/ml. Average particle diameter of 4 groups of emulsion is143nm,138nm, 141nm,132nm

respectively determined by laser particle sizer.

Example 9: Dry emulsion using Paclitaxel cholesterol Compound as intermediate

carrier
Dissolve the 28 groups of Submicro emulsion 50 ml each prepared by Example
2-Example 8 in 3% (w/v) mannitol with constant stirring, and filter with 0.2um millipore filter,

and dried at a lower temperature.

Test example

Test example 1: Steroid-sparing effect on Entrapment efficiency of
submicro-emulsion

» Determination method of Entrapment efficiency

Determination of total drug content of submicro-emulsion: Measure accurately
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98. 8% 0. 35% Uni form 126nm 99. 2% 0. 56% Enul si on10/1. Ong/ M Uniform
153nm 101. 6% 0. 30% Uni f orm 133nm 100. 7 % 0. 52% Enul si on11 /2. Ong/ ml
Uni form 127nm 102. 2% 0. 32% Uni form 131m 100.9 % 0. 55% Enul si on12/ 5.
Org/ M Uni form 138nm 99. 8% 0. 45% Uni f orm 155nm 99. 4%

10mL of Emulsion, dilute to volume by adding anhydrous alcohol in.a 250mL volumetric flask
after demulsification, and mix well as test solution ; Measure accurately some reference
Paclitaxel in a flask by adding dehydrated alcohol ,and dilute to 40ug/mL as test solution.
Weigh accurately 20uL of test solution and reference solution each, and inject in a
chromatograph, we use a HPLC method with the column
Kromasil-C18(300mmx4.6mm,5um),the mobile phase consisted of acetonitrile-water
(54:46),the flow rate: 1.0mL/min, the detection wavelength: 230nm,column temperature is at
room temperature, sample volume :10uL, record the chromatograph chart and calculalte the
peak area and concentration of Paclitaxel and total drug content in the Emulsion by the
external standard method, record as W Total.

Determination of total drug content of in the water phase: Centrifuge 10 mL of Emulsion on
40,000r/min at160for 4.0h,to be layered as oil layer, emulsifying agent layer and aqueous solution
layer successively. Record the volume of aqueous solution layer, carefully remove the il layer and
emulsifying agent layer, apply clarified aqueous solution in the bottom ,and filter with 0.22um millipore
filter, subsequent filtrate is directly sampled, the concentration is determined by the HPLC method as
stated above ,and calculate drug content according to volume of the water phase, record as W water
phase.

Total drug content of W oil phase and oil-water surface:

W ail phase +oilwater surface =W Total -W water phase,

W ol phase +ol-waler suface (W Total W water phase)

Calculation of entrapment efiiciency: Entrapment efficiency== %100%= %x100%
WTOTAL WTOTAL

> Determination Results of Entrapment efficiency in submicro-emulsion
1~submicro-emulsion 28

Apply 28 groups of submicro-emulsion prepared by Example 2-Example 7,determined by the

HPLC method as stated above and calculate the Entrapment efficiency, the results are shown in

Table 2. The results indicated that if content of steroid of the intermediate carier is 0.09~1.86 of

Paclitaxel (take cholesterol as Liposome material, the content is 0.45~0.90 of Paclitaxel), the

entrapment efficiency of submicro-emulsion (with different drug loading rates) are above 90%,when
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1.24% Emul sionl3/1. Org/m Uniform 145nm 97. 4% 0. 31% Uni f or m 138nm
98. 0% 0. 57% Enul si on14/1. 5ng/ nl Uniform 138nm 100. 3% 0. 35% Uni f orm
136nm 98. 7% 0. 65% Enui si onl5 /2. Ong/ nl Uni form 133nm 99. 2% 0. 31%
Uni form 137nm 98. 5% 0. 63% Enul si on16/5. Org/ nl Uni f orm 146nm

Drug loading rate below 2mg/ml.the Entrapment efficiency could reach more than 95%,and less drugs
dissociate in the water phase.

Table 2: Determination Results of Entrapment efficiency in 28 groups of submicro-emulsion

Sample number Drug loading rate(mg/mi) Entrapment efficiency
Submicro emulsicn’ 0.5 96.2%
Submicro emulsion2 1.0 95.1%
Submicro emulsion3 20 95.7%
Submicro emulsiond 3.0 93.5%
Submicro emulsion5 0.5 97.7%
Submicro emulsiond 1.0 96.8%
* Submicro emulsion? 20 96.7%
Submicro emulsion8 4.0 92.6%
Submicro emulsion9 05 98.2%
Submicro ernulsiont0 1.0 98.9%
Submicro emulsion11 20 97.6%
Submicro emulsion12 5.0 91.3%
Submicro emulsion13 1.0 98.8%
Submicro emulsion14 15 98.1%
Submicro emulsion15 20 97 5%
Submicro emulsion16 50 90.8%
Subrnicro emulsion17 0.5 96.5%
Submicro emulsion18 1.0 96.8%
Subrmicro emulsion19 20 972%
Submicro emuision2) 50 90.5%
Submicro emulsion21 05 98.6%
Submicro emulsion22 1.0 97.1%
Submicro emulsion23 20 97.2%
Submicro emulsion24 4.0 93.3%
Submicro emulsion25 1.0 98.9%
Submicro emulsion26 1.0 97.1%
Subrnicro emulsion27 1.0 98.4%
Submicro emuision28 1.0 98.2%

» Preparation of reference submicro-emulsion & Determination Results of Entrapment

efficiency
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98. 5% 0. 43% Uni form 173nm 97. 2% 1. 68% Enul si onl7 /0. 5ng/ mL Uni form
255nm 97. 8% 0. 32% Uni f orm 244nm 97. 6% 0. 57% Emul si on18/ 1. Org/ m

Uni form 263nm 99. 2% 0. 36% Uni f orm 259nm 99. 5% 0. 53% Enul si on19/ 2.
Org/ m  Uni form 285nm 100. 4% 0. 33% Uni form 272nm 98. 8%

Apply Reference Compound 1-Reference Compound 4 prepared by Example 1,prepare the
submicro-emulsion 29~submicro-emulsion 32 as follows, and the drug loading rate is 0.5,1.0,1.0 and
2.0mg/ml respectively for comparison investigation.

Prescription, Preparation method and measured Entrapment efficiency are as follows:

[Composition]
Component Submicroemulsion2d  Submicro emulsion3)  Submicroemulsion31  Subrnicro emulsion32
Reference Compound 1* 655mg / f f
Reference Compound 2* / 1023mg / /
Reference Compound 3* / / 1100mg /
Reference Compound 4* / / / 4024mg
Egg Yolk Lecithin 39 3g 3g 39
Poloxamer188 3g 3g 3g 3g
Glycerol 5g 59 5g 59
Soybean oil 40ml 40m| 50ml 50ml
Water for injection added to 200ml 200ml 200ml 200ml
Volume dose 200m| 200ml 200ml 200ml

*Reference Compound 1,2 are two groups of Reference Compounds prepared by Example 1,
weight ratios of Paclitaxel /phospholipid are 1:5.55 and1:9.23 respectively.
*Reference Compound 3,4 are two groups of Reference Compounds prepared by Example

1,weight ratios of cholesterol Paclitaxel /phospholipid are 1:4.50 and 1:9.06 respectively.

[Preparation method]
Heat the measured soybean oil to 400,Paclitaxe! cholesterol Test Compound 1 prepared by

Example 1, soybean ail, stirring to foorm homogeneous oil phase in the blender;

Weigh Egg Yolk Lecithin ,poloxamer(188) and glycerol, dissolved in 130-140ml water for
injection, stirring to form homogeneous water phase in the blender ,and heat to 40-80% keep warm;

Heat the measured soybean oil to 40-800,weigh Paclitaxel cholesterol Test Compound 1
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0. 61% Emui si on20/5. Ong/ m  Uni form 232nm 101. 4% 0. 48% Uni f orm 258nm
97.8% 1. 76% Enul si on21/0. 5ng/ nl Uni form 145nm 98. 7% 0. 36% Uni form
136nm 99. 1% 0. 59% Enmul si on22 /1. Ong/ nl Uni form 133nm 98. 2% 0. 32%

Uni form 127nm 97. 6% 0. 57% Emul si on23/2. Org/m Uni form 126nm 101. 1%

prepared by Example 1, dissolved in soybean ail, stiring to form homogeneous oil phase in the
blender;

The water phase is added slowly to the oil phase under stirming conditions, at the rotation speed of
10000-20000 /min for emulsifying of 5-10 min, and transferred onto a High Pressure Homogenizer and
nomogenize for 6 times, collect the emulsion, adjust PH value fo 4.5+0.5 with 0,1mol/L HCI, and add
water to 200ml,and mix well, sterilization for 30 min at 115°C after separate-loading.

[Determination of Entrapment efficiency]

Apply submicro-emulsion 29 to submicro-emulsion 32,determine the Entrapment efficiency by the
method mentioned above, Entrapment efficiency is 65.7%~84.5%. Please see the Table 3 below.
Table 3: Determinafion Result of Entrapment efficiency in Reference submicro-emulsion

{(Submicro emulsion29~Submicro emulsion32)

Sample of reference Submicro emulsion Results of Entrapment efficiency
Submicro emulsion29 75.1%
Submicro emulsion30 65.7%
Submicro emulsion31 84.5%
Submicro emulsion32 83.2%

Test example 2: stability study of submicro-emulsion

Apply 28 groups of submicro-emulsion prepared by Example 2-Example 8 (marked as
Emulsion1~28 in the following tables) and 4groups of reference submicro-emulsion prepared
by Test example 1 {record as Emulsion29~Emulsion32 in the following tables),stored at 40
for 12 months respectively, samples will be measured at 0,6 and 12 month, investigate the
differences of appearance, particle diameter, purity and impurity by the following method.

Character: visual method, describe the color of submicro-emulsicn, record whether
there is oil droplets or separation on the surface.

Particle diameter: Determine the particle diameter of the submicro-emulsion by

MASTER SIZER 2000 Jaser particle sizer (MALVERN).
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0.38% Uni form 134nm 99. 5% 0. 56% Enul si on24/4. Org/ M Uniform 158nm
98.8% 0. 41% Uni form 163nm 97. 9% 1. 25% Enul sion25/1. Ong/ M Uniform
143nm 99. 5% 0. 33% Uni f orm 128nm 98. 9% 0. 56% Enui si on26/ 1. Onrg/ nml
Uni form 138nm 97. 8% 0. 35% Uni f orm 132nm 97. 4% 0, 58%

Purity and related substances:

Measure accurately defined amount of Paclitaxel submicro-emulsion and add anhydrous
alcohol with demulsification method, to prepare test solution with suitable concentration.
Weigh accurately 20uL of test solution, inject in a chromatograph, we use a HPLC method
with the column Kromasil-C18(300mmx4.6mm,5u4m),the mobile phase consisted of
acetonitrile-water (54:46),the flow rate: 1.0mL/min, the detection wavelength: 230nm,column
temperature is at room temperature, record the chromatograph chart and calculate total drug
content of Emulsion according to the peak area by the external standard method, calculate
Impurity content by using the normalization method.

Result: See the table below.

Table 4 Comparative result of stability among submicro-emulsion

Sample The originai (determined within a week after Keep for 12 months at 40

number/Drug | preparation )

loading rate Appearance | particle Purity Impurity Uniform particle Purity | Impurity
diameter diameter

Emulsion1/0.5 | Uniform 225nm 100.2% | 0.33% Uniform 221nm 99.7% | 0.67%

mg/mll

Emulsion2/1.0 | Uniform 233nm 97.6% 0.31% Uniform 245nm 97.3% | 0.62%

mg/ml

Emulsion3/2.0 | Uniform 245nm 08.5% 0.31% Uniform 236nm 98.2% | 0.64%

mg/ml

Emulsion4/3.0 | Uniform 230nm 97.6% 0.37% Uniform 237nm 97.0% | 0.93%

mg/ml

Emulsion5/0.5 | Uniform 246nm 99.5% 0.35% Uniform 228nm 98.8% | 0.52%

mg/mil

Emulsion6/1.0 | Uniform 262nm 100.3% 0.30% Uniform 255nm 99.5% | 0.61%

mg/ml

Emulsion7/2.0 | Uniform 231nm 98.1% 0.36% Uniform 240nm 98.6% | 0.57%

mg/ml

Emulsion8/4.0 | Uniform 242nm 99.6% 0.42% Uniform 251nm 97.3% | 1.01%

mg/ml

Emulsion®/0.5 | Uniform 165nm 98.8% 0.35% Uniform 126nm 99.2% | 0.56%

mg/ml

Emulsion10/1. | Uniform 153nm 101.6% | 0.30% Uniform 133nm 100.7 | 0.52%

Omg/mil Y

Emulsion11 Uniform 127nm 102.2% | 0.32% Uniform 131nm 100.9 | 0.55%

/2.0mg/ml %

Emulsion12/5. | Uniform 138nm 99.8% 0.45% Uniform 155nm 99.4% | 1.24%

Omg/ml
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Emul sion27/1. Org/m Uniform 141m 99. 4% 0. 30% Uni f orm 145nm 99. 1%
0.61% Emul si on28/1. Ong/m Uni form 132nm 98. 6% 0. 36% Uni form 126nm
98. 2% 0. 54% Enul si on29/0. 5ng/ mL Uni f orm 253nm 97. 5% 0. 92% | ayer ed

and floating oil

323nm 90. 8% 7. 63% Enul si on30/ 1. Ong/ nl Layered 522nm

Emulsion13/1. | Uniform 145nm 97.4% 0.31% Uniform 138nm | 98.0% | 0.57%
Omg/mi
Emulsion14/1. | Uniform 138nm 100.3% | 0.35% Uniform 136nm 98.7% | 0.65%
5mg/ml
Emulsion15 Uniform 133nm 99.2% 0.31% Uniform 137nm 98.5% | 0.63%
/2.0mg/ml|
Emulsion16/5. | Uniform 146nm 98.5% 0.43% Uniform 173nm | 97.2% | 1.68%
Omg/mli
Emulsion17 Uniform 255nm 97.8% 0.32% Uniform 244nm 976% | 0.57%
/0.5mg/ml
Emulsion18/1. | Uniform 263nm 99.2% 0.36% Uniform 259nm 99.5% | 0.53%
Omg/mi
Emulsion19/2. | Uniform 285nm 100.4% | 0.33% Uniform 272nm 98.8% |0.61%
Omg/ml
Emulsion20/5. | Uniform 232nm 101.4% | 0.48% Uniform 258nm 97.8% | 1.76%
Omg/ml
Emulsion21/0. | Uniform 145nm 98.7% 0.36% Uniform 136nm 99.1% | 0.59%
S5mg/ml
Emulsion22 Uniform 133nm 98.2% 0.32% Uniform 127nm 97.6% | 0.57%
/1.0mg/ml
Emulsion23/2. | Uniform 126nm 101.1% | 0.38% Uniform 134nm 99.5% | 0.56%
Omg/m!
Emulsion24/4. | Uniform 158nm 98.8% 0.41% Uniform 163nm 97.9% | 1.25%
Omg/ml
Emulsion25/1. | Uniform 143nm 99.5% 0.33% Uniform 128nm | 98.9% | 0.56%
Omg/ml
Emuision26/1. | Uniform 138nm | 97.8% | 0.35% Uniform 132nm | 97.4% | 0.58%
Omg/mil
Emulsion27/1. | Uniform 141nm 99.4% 0.30% Uniform 145nm | 99.1% | 0.61%
Omg/ml
Emulsion28/1. | Uniform 132nm 98.6% 0.36% Uniform 126nm | 98.2% | 0.54%
Omg/ml
Emulsion29/0. | Uniform 253nm 97.5% 0.92% layered 323nm | 90.8% | 7.63%
5mgiml and

floating oil
Emulsion30/1. | Layered 522nm 93.2% 6.27% oil-water Untested | Unteste | Untested
Omg/mi separation d
Emulsion31/1. | Uniform 247nm 08.6% 0.62% Uniform 263nm | 94.7% | 3.58%
Omg/mil
Emulsion32/2. | Uniform 266nm 98.9% 0.78% Slightly 311nm 92.8% | 4.64%
Omg/ml layered

Keep the Submicro emulsion1~Submicro emulsion28 prepared by the steroid compound

as the intermediate carrier of the invention in the refrigerator (4°C) for 12 months, and
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93.2% 6. 27% oi | -wat er separation Untested Unteste d Untested

Enmul sion31/1. Omg/m Uniform 247nm 98. 6% 0. 62% Uni f orm 263nm 94. 7%
3.58% Enmul sion32/2. Org/m Uniform 266nm 98. 9% 0. 78% Slightly | ayered
311m 92. 8% 4. 64% Keep the Subm cro emul si onl-Subm cro enmul si on28
prepared by the steroid conmpound as the internediate carrier of the
invention in the refrigerator (4C) for 12 nonths, and conpare with
the original ,1) The average particle dianeter of Emulsion with drug
| oadi ng reanepak: Gikghabhdingh, 12 Tee wg@fpaéﬂsleéhmetebgtEmlhie'oremtfsdrng)loladiy@ra;te

d b I d
" ner caseqd BB B A5 RaarasSREIRE BRES B B dicinhebuPteirotss Smerne,
drug | Oadérﬂﬂatﬁlﬁft e pthrit) WBE lreddddlbyd.0o8; enehPdveARe %qucie Qléheie'?@f I§nul§1o

ith
| ayer, and no obvi ous changes in appearance and purity, |mpurity as
i ncr easeddrby 1083Mg3?te%n9(méwalge tread tof ebeend,i butebee ioho BEyarl, shdmowbtibus

drug | oadi n rate there is no | aye and no obvi ous changes
in appear%tﬁ @es, 'H@pﬁ%ﬁr% and Al purity 'ﬁ%ﬂ“cﬁ"’ﬁsf%ﬁyh%’@) TheyavesRasy paglicte

particle giaset @FEHPISlENWJtﬁ'o‘Pu Whdih g, i Bed A & & an%cmlo %’Bv:aus

bel ow, there. is no [ayer no obVvI ous ahges iI'n ap earance an

purity, ichangdstiyapiearate aml duetyinfdrity is not uﬁ)d{@em tThe aesrdgSpaitidighased
by the reference Paclitaxel /phospholipid conpound as the
i nt er medi %{t'-:émﬁ%l?’} pidh de@r'O@d'%Fﬂ%g Of”@f"Ph%dPelQ heraviseifulaggroand no obvious

(subm crq sﬁﬁ 4 gl%%cé’\@ﬁaﬂ) v IHPM%IS%%{:’UPWQ 0’73 € 0.5my/ i, there is

no Iayer VIOUS earance ‘and purity, inpurity

has i ncreas eldelapah@%rmhmh d@%ﬂedf Wthé?ef@f@ﬁ&d‘llsachfaha IPfsbhdiibie dhphiRideds
has grown remarkably and inpurity has increased above 7% purity has

decr easedhe BipImpdiate garrigytor B oy feimieg hlfr'fgfnbﬁmU|SlQ9l (aprevera-eraulgion g9) with
| oadi ng r f.ormuni form Enul si o

(submi cr o*"%ﬁ@ sola%mS%? H15mlg{/st a?rlel'sz Oﬁayeér?@g& Ob‘ﬂ?l@pqhg?%es\}\%?%’eﬁﬁg‘éerv@d
by i n theuagyiiMpirfehad@eRaddiCoy8rDsh P Redt BPAP Abnlg, 1BSahRICHISNEE: has
Paclitaxel /chol esterol conpound as the intermediate carrier form ng

uni f or m eieWTs reprariablybaridcimpudtinilas iinsneaged 3B9vewd % hpurite hely depréasadii ang it is
ratel. Ong/ ml an Onyg/. hs t he no. | ayer, and no
obvi ous Wgﬁeéja @% fﬁag}gp%g%h%gn g'}‘?djﬁ %NBF T'WSQOBE'BWB@ s (RPQgEPled? iim
drug | oadinfign Eh&Sion [s”BMTcPJ—é’mJII@& B(ﬁ)cér?ﬁé!%daé‘% Abrdplets %relt%sgrggﬁ BSin
the particle dianeters of 2 groups of Enulsion have increase

purities theabegirangl i ned, and Inpurities rise to 3.58% and

4. 64% especti vel when the Drug | oading rate rises to 2.0ngy
Enul si on &P 4N'¢ GATSIPN) Bigeared) bwg%tfefése%a?ﬁ‘p|P@C'éaxes&h§heﬁt?%tcpraﬂwnésqs e

Pacl i t axglesiRiteC EQ7HEMShRihG Miniform emuision (submicro-emulsion 31~32) with the drug

loading rate1.0mg/ml and 2.0mg/ml 1) for 6 months, there is no layer, and no obvious
changes in appearance and purity in 2 groups with different drug loading rates, impurity has
increased by1.56%;2) for 12 months, the particle diameters of 2 groups of Emulsion have
increased, purities have declined, and Impurities rise to 3.58% and 4.64%respectively, when

the Drug loading rate rises to 2.0mg/ml, Emulsion is slightly layered.

Test example 3: Sensitization Test on Paclitaxel submicro-emulsion
Test drugs:
Tested drug solution: Submicro-emulsion 14 prepared by Example 5;

Reference tablet solution: commercial paclitaxel injection “Rhodoxanthin™ (5ml: 30mg)
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Test drugs: Tested drug sol ution: Subm cro-enul sion 14 prepared by
Exanpl e 5; Reference tablet solution: conmercial paclitaxel injection
"Rhodoxant hin" (5nil: 30ng) diluted with normal saline to solution

wi th concentration of Paclitaxel 2ng/nl before use; Positive drug

sol ution: 1. 0% oval bum i n; Bl ank Enmul si on sol ution: prepared by
conposi tion of subm cro-enulsion 14 in Exanple 5 w thout Paclitaxel
chol esteraol Conpound; Bl ank solvent: Mx the Crenophor EL and

Dehydr at egilugda6herA) saling g sojutios iy F%@Wf&y@m@dﬁcﬂtwﬁ 2mg/md befaeruseal
pacl i taxel 'ﬁﬂsﬁ%ﬁ%@golﬁpﬁ.%ﬁh@é@ Paclitaxel ,), di I ut ed yvl th nor mal
0 ora

saline by 31 re use; ory Animal: Cuinea-pigs

(3009209, DbimgEhulg@csbliidhipredddd@Smposition oPSLbEHdr88ALRICE S 4 (ROQBHIRAD)
were randomy divided into 5 groups, 6 in each group, bisexual each

hal f. The gwithverhE’?ﬁlltgselwb@I@stﬂremomnwnr;L week before test to observe

|t rapor | ¢ orIR SEREIR Erieel Lo Rng ErER el g s sk

group), RehHoemstot@Rinfcia %Hﬁéx@ﬂ n{eaﬁ)fneémﬁohﬂbééﬁfaxgr R 'dm)ted Qﬂ? hdrh¥e
control solution (positive control group), Bl ank Enul si'on

Enul si on sphicaip) 3 tmek Bfaakssol vent (Bl ank sol vent group) at a dose of
0. 3nml each, every other day for 3 times and were sensitized, test
sol ution grd‘l?g @?@Wmﬁacl itaxel at 2ng/kg; each groups were given

i ntravenous g Mdaghd 5350@;2 f%fseﬂfai‘&acﬁ@n'a tion, Reference tablet
solution, Positive drug solution Enul sion and Bl ank sol vent at

a dose of 1.Methodsach at post - injection 12d and were sensitized,

test solution group Were dosed of Paclitaxel at 6ng/kg. Synptons of
each group of?@iifeal9pi (P Hee V@(S%é?ﬂf’@ﬂl“yaﬁ"t"é?d inég ?éi?@ﬁﬁu@ D [FRelt e1ouR,

J esu! ts Z\ﬁ&é&%gm Ha'ﬂ‘ 'F}'I%egu}nﬂgl & oups gt fgﬁfwgek%ﬁf&g{&f tB 'oééa'etrveqneusécltj\g%(e

Pacl it ax m cro emul™si on

1) Ref er ereghadib@t ofG0iipa-Higs ateﬁélg’l@ntlhﬁaﬁéﬁﬁnﬁealtlﬁjéﬁbheof 125t tdri Golution
tachypnea , gait disturbance, dyspnea ,spasm rotation ,nyasthenia of
|i nbs St r(evyn VOP&@IW@O@S&@WI”@? éabéfrhsa ugern (Rejerengs tﬂéiehagron@g@ww

3) Blank so ré{%glf_m @H@Ev%ac'o élsgf;pur F@ar(%ke Mglgn%ééko B bioh BFO%H MY Blank

, myast henra o rongly rve
solvent {Blank solvent group) at a dose of 0.3mi each, on every other day for 3 times and

were sensitized, test solution group were of Paclitaxel at 2mg/kg; each groups were given
intravenous injection of Test drug solution, Reference tablet  solution, Positive drug solution,
Blank Emulsion and Blank solvent at a dose of 1.0ml each at post — injection 12d and were
sensitized, test solution group were dosed of Paclitaxel at 6mg/kg. Symptoms of each group
of guinea-pigs were observed after intravenous injection, results are shown in the table
below.

Table 5: Sensitization Study of Paclitaxel Submicro emulsion

Groups Symptoms Results

1)Reference  tablet | Scratching the nose, tremble, bristling, tachypnea , gait | Strongly
group disturbance, Positive

dyspnea ,spasm, rotation ,myasthenia of limbs

2)Submicro-emulsion | Normal negative

group
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4) Bl ank group Enul si on Nor nal negati ve 5)Positive group control
Scr at chi ngt henose, t achypnea di st urbance, wheeze, spasm rotation
,dejection, gait Strongly Positive The results show t hat,
comercial Paclitaxel injection group and bl ank sol vent group had
strong allergy effect, while Paclitaxel subm cro-emnul sion and bl ank
enul si on group had no obvious allergy effect. Test exanple 4:

Eval uat e tjne acute toxicifty of Paciitaxel subm cro-enui'sion [5 Test
sanpl es: Subni Bleok ermalventgn Gadl ut i diﬁfurlmﬂpfky SulbvEPoe®- enulsgason | BArongly
prepared by Exanple 5; Reference t Iet utlon commer ci al .
Pacl i t axel quprr‘f on w th ?ﬁaﬂ%mé{ﬂﬁ' qﬁllaq QﬂmJ) —diluted wi fgsitive
normal saline to solution with concentration of Paclitaxel 2nmg/ miL
bef ore use; Laboratory Animal: 70 Kunm ng mce,?, 202g( Institute
of | aboratory animal of Chinese acadeny nedi cal sciences). 10Met hods:
70 Kunm ng mce were randomy divided into 7 groups, 10 in each group
according to their weight, injection admnistrations are as foll ows:
Goup 1: Reference tablet solution, were injected to have an initial
dose at 25ngy/ kg; G oup 2: Reference tablet solution, were injected to
have an initial dose at 29ng/kg; G oup 3: Reference tablet solution
were injected to have an initial dose at 25ng/ kg every 4 15days.

G oup 4: Subm cro enul sion solution, were injected to have an initial
dose at 29ny/ kg for 2 days in succession; G oup 5: Subm cro

emul sion solution, were injected to have an initial dose at 29ny/ kg
for 3 days in succession; 20G oup 6: Subm cro emul sion solution, were
injected to have an initial dose at 25ngy/ kg every 4 days; G oup 7:
Subm cro emul sion solution, were injected to have an initial dose at
44nmy/ kg. Results of acute toxicity experience are shown in the
follow ng table, please see sketch2 for wei ght changi ng curve.
25Table 6 Results of acute toxicity experience Drug Synptons
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Results 1) Referencetablet (G oup 1-Goup 3) Junping for several
times, dyspnea or apnea, fatigue, eye closure, straddle fixedly, tic
and trenble (sone of them. It was remtted in 5-20mn, but there

were still synptons of astasia and gait disturbance and | asted for

several hours. Weight |oss and tunmed darker sonme days after injection
Goup (1):1 nouse died. Goup (2) lnpuse died. Goup (3) 2 mce died.
2) Subm crg-emutrsion (Goygp 4-Goup 7) No obvious Tmrediate SYynmptons|
Wei ght | ogshBanke ddymulsight sYomalj ecti on, significantly rel at ed |megatve

doses. Coljors of the mcg with high dose turned dar ker Nodeat/ hi neach
group. 9HRe results df (:rmm 1, (-‘.rmm 2 and (-‘.rnlm 3.show!t hat

acut e t oXi|Giigkitact bans | SRREARE 1 { Rbsel NBEPHGN AhiediBheT &R

tabl et , tkere :s 1 nouse |di ed egch In (greou agl(:‘\szpand GrJSup &g %'tr?:nég]y
died in Glamp No obvi oug dlsmdmwmaymmmmmd deat h i n G oPpsitive
4-Goup 7. Goup I and G oup 7 were injécted at a single dose, but
the dose in TGp fﬂﬁ\é}tS?h%that cpgsergahaciiarel miscliap grayp and bigRsolveRtiorIup acstrong
extractig ! Leate

Subr or o Seey 2fEsh il by Yhhigbalech Btich SMUSER Dot Hhera o
t ol er at edefid@ise than the Ref erence tablet (commercial injection).

Test exanple 5. Maximumtol erated dose (MID) test of Paclitaxel

submi cr o- emlestiezample Ea%‘c#tatedh?am touicity W@@dltﬂ%@bﬂé@?ewlﬁﬁ% ;

Conmmerci al injecti vi ded t.0 rou t a
doss o 20, T3 AMARISGTEG T aEpBeRtoaren’ St ehlih T Eea Ry Plariie
14pr epar el RbikreRXAERt RolBtion HoMrdRg Pé&ht@xefllnjgéti@hlﬂﬁ'l @rtemapﬁapé@ 5:3034), dfiRed
67.5 15and 101. 25 ng/ kg respectively; hods: Intravenous

i nj ect i orwithtnomal $afimettp sdiutidowith coneentpatidn d&ygﬂaaddmbbﬂ bSoreuses. Cbserve

i er post - LAPREETOHMMEE CRATIRG 2. JRPa o SRRt g hvese

t ol er at eqa dMEsciefRegul ts Table 7: M D Results of nude nouse Test
sol uti on Dose(ny/ kg) Nunbersof Aninmal Deaths
10 Methods: 70 Kunming mice were randomly divided into 7 groups, 10 in each group according

to their weight, injection administrations are as follows:
Group 1: Reference tablet solution, were injected to have an initial dose at 25mg/kg;
Group 2:Reference tablet solution, were injected to have an initial dose at 20mg/kg;
Group 3:Reference tablet solution, were injected to have an initial dose at 25mg/kg every 4
15 days.
Group 4:Submicrc emulsion solution, were injected to have an initial dose at 29mg/kg for 2 days
in succession;
Group 5:Submicro emulsion solution, were injected to have an initial dose at 29mg/kg for 3 days
in succession;
20 Group 6:Submicro emulsion solution, were injected to have an initial dose at 25mg/kg every 4
days;
Group 7: Submicro emulsion solution, were injected to have an initial dose at 44mglkg.
Results of acute toxicity experience are shown in the following table, please see sketch2 for
weight changing curve.

25 Table 6 Results of acufe toxicity experience
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MID Ordinary injection 20 10 0 20 ng/kg 30 10 1
Subm cro-emul sion 30 10 0 45 ng/kg 45 10 O

67.5 8 1

45 5 3

Crug

Symptoms

Resuits

1Reference tablet

{Group 1-Group 3}

Jumping for several times, dyspnea or apnea,
fatigue, eye closure, straddle fixedly, tic and
tremble (some of them).

[t was remitted in 5~20min, but there were still

Group (1): 1 mouse
died.
Group (2) 1 mouse

died.

doses. Colors of the mice with high dose tumed

darker

symptoms of astasia and gait disturbance and | Group (3) 2 mice died.
lasted for several hours. Weight loss and turned
darker some days after injection
2)Submicro-emulsion | No obvious immediate symptoms. Weight loss | No death in each
(Group 4-Group 7) some days after injection, significantly related to | group.

The results of Group 1, Group 2 and Group 3 show that, acute toxicity reactions appeared after

injection of Reference tablet, there is 1 mouse died each in Group 1 and Group 2, 2 mice died in

Group. No cbvious immediate symptoms and death in Group 4-Group 7.

Group 1 and Group 7 were injected at a single dose, but the dose in Group 7 is 1.765 times of

5 Group 1, and toxicity of extraction in Group 7 is lower than Group 1, which indicates that Submicro

emulsion prepared by Paclitaxel with lower toxicity and more tolerated dose than the Reference

tablet (commercial injection).

Test example 5: Maximum tolerated dose (MTD} test of Paclitaxel submicro-emulsion

Commercial injection with Cremophor EL, divided into 3 groups at a doss of 20, 30 and 45mg/kg

Submicro-emulsion 14prepared by Example 5, divided into 4 groups at a doss of 30, 45, 67.5

10 Laboratory Animal: nude mice
Test sample:
respectively;
15 and 101.25 mg/kg respectively;
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101.25 8 2 5M D of Ordinary injection is 20ng/ kg, and MID of

subm cro-enul sion is 45ng/ kg. By contrast, MID of Subm cro enul sion
rises to 2.25 tinmes, which is simlar to Abraxane (Protein-bound
paclitaxel ) reported in literatures. Test exanple 6: The inhibition
of tunor of Paclitaxel subm cro-emulsion 10Purpose: Cbserve the

i nhi bition of Paclitaxel subm cro-enulsion on human breast carcinoma
VDA- MB- 23 xenografts in nude mce at the maxi numtol erated dose, then
conpare wi t h Methedea ngavempust ieigatiorh sluardinifal clopa. avee 4)dam@ddgrn$nt§me$ &Ybserve

i njection Pacl i t axel Test sa

or epar ed BYPEERSEE R0 TS D L roplesi i AR 6Py AP Gt record the

(Pacl i tax@sssﬁ%mh%)h@h%m%fem%gé@ﬁb ), Ra&IOr y) , batch nunber
100102, 30ng/5 3) Abraxane (Protein-bound paclitaxel )

(Di spl ay as Abrexadhi®) Respisoliuce rrmﬁseArrerl can Phar maceuti cal Partners,

bat ch nunber 3 100My/ oups ntrgl gr )
Packt axel inj%g%%%ﬁongrou; %ﬂ%@ group a?]tg pg% ?taxel Subm cro

enul sion group Pacli taxel | nj ecti on ¥welp, at |a doss of] 20ng/ kg/
once, Pacl ithXiRdry Sjg@hCr 0- epyil si on groufy at a dogs of 45ng/ kg/ once
and 67.5nyg/lkg/ once, Abrgxapge group, | at_a doss|of_45mgiKa/once. Tupor
nodel : SHurfan breast car ¢indhm MDA- MB- oW xpnngrafﬂq in n¥dEPce,
Tunor - bear i ng nouse is fromigr own Bifoscisence | nc. 3(Beijiing)

Experi ment cess and obsepyation methpds: The heal Thy nude m te
wi t h IVDA- MB- ﬂ 'cré)r?@g‘frgf't: wer-e—sacrHHeced—by—cervical—disl ocati on.
Ti ssues of |tunmor were extradied in aseptd c condltﬂons ¢cHbow&gsone

good tissues and cut intp bipeks dir| 2 83rrm 10w t h t he scal pel,
i nocul at ed |subcut aneous! y—i rle—rce: -\llu totror— gr ew
natural ly after inoculat|on?025 Tunord bearing nPce werne divided by

t unor VO| u mR/ITD of de,n% Wﬂec%rp y BOMI‘?&QI r?ol}\(/arT IS BFEBISrﬁlcrg %WS]EI? |s]4%m%’\%%%§/r mra%y

Q her groups of ect

except Nagas io¥ Su@‘ﬁlﬂ'b ren{ulsgmmps td 2 PaGines, amih |§lsbrﬁﬂbﬁf00Al§rﬁ%hél PrBtein-bound
(67.5my/ kg) group were given intravenous injection half of 15vo| ume
dose and refltsxple repprddfin litgiatare®h | ater). Each group of mice injected
with intermttent admnistration for 3 times. - Record the first
dose day as (DO, and detect changes of the tunors and wei ght of m ce

every 3 day SesMakifipl€ 81 ThéiinHibifdH of tilieor@X PAIitaABIRUbmicro-emulsion

10 Purpose: Observe the inhibition of Paclitaxel submicro-emulsion on human breast carcinoma
MDA-MB-23 xenografts in nude mice at the maximum tolerated dose, then compare with Abraxane
(Protein-bound paclitaxel ) and commercial injection (Paclitaxel).

Test samples:
1) Submicro-emulsion 14 prepared by Example 5;

15 2) Commercial Paclitaxel injection (Paclitaxel, Beijing Union phamaceutical factory), batch
number 100102, 30mg/5ml;

3) Abraxane (Protein-bound paclitaxel ) (Display as Abraxane), product of American
Pharmaceutical Partners , batch number 205133, 100mg/1g;
Groups:
20 Negative control group, Paclitaxel injection group, Abraxane group, and Paclitaxel Submicro

emulsion group
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The 25th day (D25), after 3 times of injection, tunors gromh were

i nhi bited, when test values of 20Tunor vol unmes were equal to or |ess
than starting injection, mce in Negative control group with |arger
tunors were sacrificed and tunor grow h of other groups remains to be
observed. The 45th day (D45), the group of mice with Paclitaxel
injection 20ny/ kg were sacrificed on D45 for the average Tunor vol une
was cl ose to 1500mB. The 53nml day (D53), the group of mce
wi t h Abr axarfeclisng siection arousnatg/drss olwdmerkg/aneel f i ced on D53 for 25 the
average Tu volunme.was up to 1700m8,  Th 0t h 0 By the
e you 11 ey SRS n b B FL R Gcnred Y B B wi ¢
Pacl it axel siphEhd JouBMat SdREofubth@iglch@n 45/ kg is 198mBMN, and in
67.5mg/ kg group the tunor di sappeared, and there was no recurrence.
Concl usi on: [Tamoonedelisi on, on a condition of MN anti-tunor rates of

the 3 (co cial Paclitax di_nary i njection20ny/ kg, Paclitaxel
subni ct o-e LQPBh“’%ﬁﬂ?ﬂﬁn%ﬁbA£&#%&%ﬂémﬂ§hﬁW@ﬁTm%ere above 98% but

t he inhibitqﬁMmq£&ﬁgﬁm@£k;@ﬁcgwggﬁggﬁaﬁmpwggyéjgnificant di fference.
On the 25th day, thée relative Tunor volume of Paclitaxel Ordinary

i nj ecti on gEspginenthrédessaxalvbsgraiopniethods:41 and 0. 92 respectively, and

Tunmor in Paclitaxel subm cro-enul sion group al npst 5di sappeared_, and
RTV i s j ustMphepshy nude micepyih MRAMEZS xepgraliy i eadifiped pperviseiisoemtien: Tisyes
group gr ey [ 35 kere Bifad@sin URofcQortfiont{ WE5E sérﬁ&]&doh il ang LY %%r%dcﬁ‘s dig2:gmm
Abr axane group grew slower than ordinary I nfection group, but was
up to106. Siithatisl stdipey, ehotuateall SBEanBsusly ed ERSKuAfmidd) K MAdrUGEY infturally after
Pacl i taxel subm cro-enulsion group and RNis 0.11. On the 53rd day,
RN of Abriagedaiengr oup was reached t012.5 ((were sacrificed), while in
Packt axel 1 bm cr.o- emul si qn..qro s 0. 26, . t he 80' da Rl V. of
Pacl i ¢ axel s M iR s ARl B Bnd ol nca e Biires el gov'c
group Wergo-81ag inhf.iCRAgHRE ofrhi@yWwaE BVWnNailein Injéidn Mol efely &dys bR NBght
Tabl e 8: Tunor vol ume and Tunmor condition on the ZSfﬁﬂtﬁgs(%g%)Qﬁmwa
Groups  contphaseupydiaglipel SawEgo emulsina§PE/KRIIOND BeeyveT nimyersosidiediororel§ of

37, 90107 3308 Pope SODYEP AP Arsh e BT P B0 gy acmnstor

for 3 times.

Record the first dose day as (D0), and detect changes of the tumors and weight of mice every
3 days while carrying out the experiment.
The 25" day (D25), after 3 times of injection, tumors growth were inhibited, when test values of
20 Tumor volumes were equal to or less than starting injection, mice in Negative control group with
larger tumors were sacrificed and tumor growth of other groups remains to be observed.
The 45" day (D45), the group of mice with Paclitaxel injection 20mg/kg were sacrificed on D45 for
the average Tumor volume was close to 1500mm?®.
The 53™ day (D53), the group of mice with Abraxane injection 45mgfkg were sacrificed on D53 for
25 the average Tumor volume was up to 1700mm?>,
The 80" day(D80), By the time you finish testing, the average Tumor volume of the mice with
Paclitaxel submicro-emulsion injection 45mg/kg is 198mm?® s, and in 67.5mg/kg group  the tumor
disappeared, and there was no recurrence.

Conclusion: In conclusion, on a condition of MTD, anti-tumor rates of the 3 {(commercial
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11955. 7165192. 2 1.411.170 3.72 7/7 100% BSANP for injection 45ng/kg
11432.3158178.4 0.921.102 2.42 5/7 71.4% Pacl itaxel subm cro-enmul sion
45mg/ kg 11661.0813.8 0.060.074 0.15 5/7 71.4% 67.5ng/ kg 112260. 164. 8
0.080.063 0.21 4/7-3* 100% 15*Note: there are 3 mce died in this
group during administration, and left 4. Followng is the sane. Table
9: Tunor volume and Tunor condition on the 45th day (D45) G oup Tunor
volunme (mmB) PrimaryD45 RTV

Paclitaxel Ordinary injection20mg/kg, Paclitaxel submicro-emulsion 45mgfkg and Abraxane 45mg/kg)
were above 98%, but the inhibitory effect of the 3 groups showed significant difference.

On the 25" day, the relative Tumor volume of Paclitaxel Ordinary injection group and  Abraxane
group is 141 and 0.92 respectively, and Tumor in Paclitaxel submicro-emuision group almost

5  disappeared ,and RTV is just 0.06.

On the 45" day, Tumor in ordinary injection group grew fast, RTV was up to 14.3(were sacrificed);
Tumor in Abraxane group grew slower than ordinary injection group, but RTV was up fo 6.5; and there is
almost no increase of Tumor volume in Paclitaxel submicro-emulsion group and RTV is 0.11.

On the 53" day, RTV of Abraxane group was reached to12.5 ((were sacrificed), while in Paclitaxel

10 submicro-emulsion group is 0.286.
On the 80" day, RTV of Padlitaxel submicro-emulsion group is 1.83. And the mice in this group

were sacrificed for slow growth of Tumor and finish testing.

Table 8: Tumor volume and Tumor condition  on the 25™ day (D25)

Tumor volume (mm®) RTV TIC Tumor condition

Groups Primary D25 (%) tumorMeuse  Tumor rate
Negative control | 110162.4 3452+1080.8 37.90+17.32 77 100%
group
Ordinary 119+55.7 165+192.2 1.41+1.170 3.72 77 100%
injection{Paclitaxel)

20mglkg
BSANP for injection

45mglkg 1144323 15841784 0.92+1.102 242 5/7 71.4%
Paclitaxel
subrmicre-emulsion

45mgikg 116+61.0 8+13.8 0.06+0.074 0.15 5/7 71.4%

67.5my/ky 1122+60.1 644.8 0.08+0.063 021 4/7-3° | 100%

i5  *Note: there are 3 mice died in this group during administration, and left 4. Following is the same.
Table 9: Tumor volume and Tumor condition  on the 45" day (D45)

Tumor volume (mm?®) RTV Tumar condition umorMouse
Group Primary D45 Tumor rate
Ordinary 119+55.7 1491+1305.3 14.34412.26 77 100%
injection{Paclitaxel)
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Tunor

condi ti on tunor/ Muse Tunor
11955. 714911305.3 14.3412.26 7/7 100%

BSANP f or

I njection 45ny/ kg 11432.3917873.4 6.535.730 5/7 71.4% Paclitaxe
subm cro-enul si on 45ng/ kg 11661. 01214.2 0.110.154 3/7 42.9% 67. 5ng/ kg

112260. 10 0 0O/ 7- 3*

rate Ordinary injection(Paclitaxel)
20ny/ kg

20mg/kg
BSANP far Injection
45mg/kg 114+32.3 91718734 6.53+5.730 5/7 71.4%
Paclitaxe!
submicro-emulsion
45mg/kg 116261.0 12%14.2 0.1110.154 317 42.9%
67.5mglkg 11224601 0O 0 0/7-3* 0
Table 10: Tumor volume and Tumor condition  on the 53rd day (D53)
Tumor volume (mm?) RTV Tumor condition
Group Primary D45 tumor/Mouse-borne
' Tumor rate
BSANP for Injection
45ma/kg 114£32.3 1706+£1499.4 12.51+10.745 5/7 71.4%
Paclitaxel
subrmicro-emulsion
45mgfkg 116461.0 23+43.6 0.26+0.582 217 28.6%
67.5mghkg | 11224601 O 0 0/7-3* 0
Table 11: Tumer volume and Tumor condition  on the 80" day (D80)
Tumor volume (mm?) RTV Tumor condition
Group Primary D80 tumor/Mouse-bome
Tumor rate
Paclitaxel
Submicro-emulsion
Group
45mg/kg 116461.0  198+317.1 1.83+3.624 217 28.6%
67.5mg/kg 1122+60.1 0 0 0/7-3 0
5
Right Claim
1. A paclitaxel submicron emulsion, which comprises paclitaxel/steroid compound, oil for
injection, water for injection, emulsifier, assistant emulsifier and isotonic agent, in the
10 paclitaxel/steroid compound as described, the mole ratio between paclitaxel and steroid is

1:0.2~4; preferably 1:0.2~2; best 1:0.33~1.
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O Table 10: Tunor vol une and Tunor condition on the 53rd day D53

G oup Tunor volune (mMB) PrimaryD45 RTV Tunorcondition

t unor/ Mouse- borne Tunor rate BSANP for |njection 45ng/ kg
11432.317061499. 4 12.5110. 745 5/7 71. 4% Paclitaxel subm cro-enul sion
45nmg/ kg 11661. 02343.6 0.260.582 2/7 28.6% 67.5ny/ kg 112260.10 0
0/7-3* 0 Table 11: Tunor vol une and Tunor condition on the 80l h day
D80 Tunor volune (mMmB) RTV Tunor condition

10

15

20

25

2. The paclitaxel submicron emulsion of any of Claims 1~3, characterized in that the steroid in
the paclitaxel/steroid compound as described is at least one of the natural steroids or their
derivatives.

3. The paclitaxel submicron emulsion according to Claim 4, wherein the natural steroid as
described is at least one chosen from cholesterol, 7-hydrocholesterol, lanosterol, sitosterol,
brassicasterol, mycosterol, ostreasterol, stigmasterol, sitosterolum and ergosterol; the natural
steroid derivative as described is chosen from cholic acid, deoxycholic acid and
anthropodesoxycholic acid.

4. The submicron emulsion of any of Claims 1~3, characterized in that the average droplet
diameter of the submicron emulsion as described is under 400 nm, the ratio of oil phase as
described is 5%~35% (ml/ml), the drug load is 0.25 mg/ml~5 mg/ml, preferably 0.5
mg/ml~5mg/ml if measured by paclitaxel; preferably, the average partticle diameter of
submicron emulsion droplet is under 300 nm, the ratio of oil phase as described is 10%~30%
(nl/ml), the drug load is 0.5 mg/ml~2 mg/ml, preferably 0.5 mg/ml~5mg/ml if measured by
paclitaxel.

5. The submicron emulsion according to Claim 1~4, wherein the oil for injection as described is
one or mixture from long chain or medium chain oil; the long chain oil as described is one
chosen from long chain fatty acid, long chain fatty ester or long chain fatty alcohol; the medium
chain oil is one chosen from medium chain fatty acid, medium chain fatty ester and medium
chain fatty alcohol.

6. The submicron emulsion according to Claim 5, wherein the oil for injection is long chain fatty
ester, the medium chain oil as described is medium chain fatty acid glyceride.

7. The submicron emulsion according to Claim 1~4, wherein the emulsifier as described is
nonionic surfactant or natural surfactant; the nonionic surfactant as described is at least one
chosen from fatty acid glyceride, polyoxyethylene fatty alcohol ethers, polyoxyethylene sorbitan
monoacid esters, sorbitol and sorbitan fatty acid ester, polyoxyethylene fatty acid ethers, vitamin
E derivatives and polyoxyolefin copolymer; the natural surfactant as described is at least one
chosen from egg yolk lecithin, fabaceous lecithin, omitrol and cholic acids, sodium alginate and

chitosan, preferably egg yolk lecithin and soybean lecithi.
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G oup PrinmaryD80 tunor/Muse-borne Tunor rate Paclitaxel
Subm cr o- emul si on G oup 45ng/ kg 11661.0198317.1 1.833.624 2/7

28.6% 67.5ng/ kg 112260.10 0 0/7-3 0 5 Right daim

10

15

20

25

8. The submicron emulsion according to Claim 7, wherein the content of the emulsifier as
described is 0%-5% (g/ml) of the total amount of the submicron emulsion as described,
preferably 1.0%-4.0% (g/ml), the best 1.0%-2.0% (g/ml).

9. The submicron emulsion according to Claim 1~4, wherein the assistant emulsifier as
described is chosen from polyethyleneglycol (PEG) and poloxamer 188, preferably poloxamer
188.

10. The submicron emulsion according to Claim 9, wherein the content of the assistant
emulsifier as described is 0%-5% (g/ml) of the total amount of the submicron emulsion as
described, preferably 0.5%-3% {(g/ml), best 1.0%-2.0% (g/ml).

11. The submicron emulsion according to Claim 1~4, wherein the isotonic ageht as described 1s
one or more from glycerin, xylitol, sorbietite and mannitol, preferably glycerin.

12. The submicron emulsion of any of Claims 1~11, wherein a stabilizer could also be included
and one chosen among oleic acid, eunatrol and PEGs, preferably oleic acid.

13. The submicron emulsion of any of Claims 1~12, wherein and antioxidant could also be

included and one chosen from vitamin E or vitamin E ester derivatives, preferably vitamin E.

14. The preparation procedure of submicron emulsion of any of Claims 1~13, which comprises
the following steps:

P Prepare water for injection, add emulsifier, assistant emulsifier and isotonic agent, get an
even water phase by dispersing in a tissue disintegrator or shear, heating up to 40-80°C, and
insulate;

»  Mix paclitaxel and steroid at ratio as described, add appropriate volume of organic solvent,
agitate under proper temperature, remove the organic solvent, and after vacuum drying, the
compound is obtained. Get paclitaxel cholesterol compound, choose any stabilizer and dissolve
both of them into the oil for injection preheated up to 40-80°C, get an even oil phase by
dispersing in a tissue disintegrator or shear;

P Under agitating, add the water phase into the oil phase slowly, disintegrate for 5-10 min at
10000-20000 r/min to obtain a preliminary emulsion, and transfer it into a high pressure

homogenizer quickly, particles with diameter under 400 nm are obtained through homogeneous
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. A paclitaxel subm cron enul sion, which conprises
paclitaxel/steroid conpound, oil for injection, water for injection,
emul sifier, assistant enulsifier and isotonic agent, in the
10paclitaxel /steroid conpound as described, the nole rati o between
paclitaxel and steroid is 1:0.2-4; preferably 1:0.2-2; best 1:0.33-1.
2. The paclitaxel submcron enulsion of any of Cains 1-3,
characterized in that the steroid in the paclitaxeUsteroid conmpound
as descr i edsifieation, praferahly spdsr 890 mpecotient akl die esudsian; afusbits pihég 3.5-6.0 with
derivati ves, .. The paglitaxel. .subm cron enmul si on. accordi to.Caim
2. wher el RIS AR e Erkh o T g5 M aEipE v CRt PGSR bRYCLH
from chol gsdigiqo!l , 7- hydrochol esterol, | anosterol, sitosterol,

brassi casterol, nycosterol, ostreasterol, stignmasterol, sitosterolum
and er gostielb¢ prepduaion prageduire atsebmicn gewlsipatofl wey dCldms ¢ripetich sommizsen
fromchol ic_acid, deoxycholic acid and ant hropodesoxycholic acid. 4.
The sdbni%?gﬂogﬁﬁFE?%n of any of Claims 1-3, characterized in that

t he aver g el r whnd ar: [

doscr i bea T Yoo S B T B0 e phase by
5% 35% ( nddirdtjng, licaingdpug 40-8@18, ardl ikuldf; ng/ nal-5 ng/ M, preferably 0.5
nmg/ mL-5ng/ ml_ i f neasured by paclitaxel; preferably, the average
particle Wi aMstracliarel andsiaroid gtratinasidescaheds pdsiapaiopriate voleras ofsugrnifrsalventne

rati o of Qi ) i j 9 9 L) ot I i
005 gt it PR Bndes REREEHSE Sebve QERAAIR O S and o Gl A
15pacia t axaipounds oBthigeds Ganpacktal/@avldsompoadcad eintigifito disdoBieintd 1, oil for
wherein the oil for injection as described is one or mxture from

| ong chailfiegionpEdraied upHartdr8e L) got ameven oil ghasp by disrsrsing4s a Hesye disipisgrajos or
one chosq$ﬁ5r0n1long chain fatty acid, long chain fatty ester or |ong
chain fatty al cohol; the nmediumchain oil is one chosen from nedi um
chai n f atyUrtief &bitattip0dddMheCadrphisa iy the sil gﬁasaﬂglww,%éimshmm&@até atHigh
al cohol. 6. The subm cron enul sion according to Cdaimb5, wherein the
oi | for ispedde plisinp prelimingrycaailsion anditiangdentivinto athigh preselirelmnadeanirer ghicklys
descrjbed i s, nedi,um chai n f at acid ceri,de. . 7. The subm cr.on
i s\’on PIEESF a1y B Bt o s BrHine, el Krpoeeodt S B

i s noni onjrére@by 166 8 ENm,QbIRRAIHLE bmSsibh, 36 @triis;pfitb@.5t\s?@wﬁﬁhfdr§quﬁi@%ia,nt
as described is at |least one 25 chosen fromfatty acid glyceride,

pol yoxy etpsterabiz 4064, ydddppwpoite anhat of wita] traxtireprhducein ebtgioedi t an

. monoaci d esters, sorbitol and sorbitan fatty acid ester,

pol yoxyet hyl ene fatty acid ethers, vitamn E derivatives and

pol yoxyol 1gf hFo,aRR@bY, Wiich &H@ﬁ%ﬁ)bﬁiﬁa&e@%&ﬁﬁ%ﬁﬁlsﬁﬁ FeRFEL Afiths 18] Phnd
| east one chosen fromegg yolk lecithin, fabaceous lecithin, omtrol
and ci9ol iicinfisiod solutbmair dmeatutsionat e and chi t osan, preferably egg yol k
| ecithin and soybean | ecithi. 8. The subnicron_emnul sion accordi ng

to d ai mi7; Thherearsiopmpeocedine ahthe dermafien aseprduiertp &ilaims] 6 adgteinghe) mifusion

0% 5% ( g/ ml); .0 | ant ! ] 10N .
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9. The suwiiamcsODaiazul-$3,0l Regiapibceg i perfotatdihibough civdiRlifd fednh@erilization
assistant enmulsifier as 5 described is chosen from pol yethyl enegl ycol
(PEG and" pisto sisriizatiag gie nsenaratiorais iohtajned; oxdeeras the @gy, enulgon mm@psra@)gy dheon
emul sj.on cording to im9.. wherein the content of the assistant
ol oor 1 PSS, P Wl R PP e obarths RO SR
subni cr oRnRAMKHNSHOMmyast digmr 1-08d aftdd ra8paE atMedind) By UbsioA/ i bbtainB® Hrough
1.0% 2.0% (g/ ). {bll. The subm cron enul sion according to C aim
1- 4, wherfistae-drying proessoni ¢ agent as described is one or nore from
glycerin, xylitol, sorbierite and mannitol, preferably glycerin. 12.
The subm cron enul sion of any of Clains 1-11, wherein a stabilizer
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Under agitating, add the water phase into the oil phase slowy,
disintegrate for 5-10 m n at 10000-20000 r/mn to obtain a
prelimnary enmulsion, and transfer it into a high pressure
honogeni zer quickly, particles with diameter under 400 nm are
obt ai ned t hrough honogeneous enul sification, preferably under 300 nm
collect all the enulsion adjust its pHto 3.5-6.0 with hydrochloric
acid, preferably 4.0-5.0, add propriate amount of water, thus the
product i ascotingineldim 16 in py_eyamghglgg mezp@zg aenborpnyy beasticanecr.grrvicaknarcinos,
emul si on of a th

cteps: PRl cBl Y Brek A e B e s SRS Pt B fgeic

i sotonic @ﬂ&pﬁ get a water phase by agitating, heating up to 40-80C,
and insulate; Mx paclitaxel and steroid at ratio as described, add
appropri at%Avdioathcm a;fﬁhecfmgaﬂtition scmbml'mgttq Chgn { @ingrepadiey dipgsdpaing oophovoma
tenperature, renove th |c sol ﬁ, £d after vacuymdry 9 Pe
10 conspou B0 et AL carg apa‘eﬂ *?“E JhepkpIgegk CBREoE a&ﬁcfance rena
emul si fi eéarcuﬁinﬁasﬂe}’@anbcf}raﬂ %Agf%c%ﬂchf or injection preheated up to

40- 80C, get an even ol % Ispersing in a tissue disintegrator
or shear; Under agltatlng, add the water phase into the oil phase

sl ow vy, agitate and disintegrate at high speed to obtain a
prelimnary emul sion, and transfer it into a high pressure
honogeni zer quickly, 15 particles with dianeter under 400 T are
obt ai ned t hrough honogeneous enul sification, preferably 100-300 rim
collect all the enulsion, adjust its pHto 3.5-6.0 with hydrochloric
acid, preferably 4.0-5.0, add appropriate anount of water, thus the
product is obtained. 16. A fornul ation, which conprises
pacl i taxel subm cron emulsion of any of Clains 1-13 and 20is infusion
solution or thy emulsion. 17. The preparation procedure of the
formati on according to Claim 16, wherein the infusion solution is
prepared by the follow ng procedure: after filling the paclitaxel
subm cron enul sion of any of Clains 1-43, the aseptic process is
performed through circulating steamsterilization or steam
sterilization, the preparation is obtained; wherein the dry emul sion
is prepared by the 25 follow ng procedure: add appropriate anmount of
support agent into the paclitaxel subm cron enulsion of any of d ains
1-13, after aseptic filtering, dry enulsion is obtained through
freeze-drying process. 18. Application of the paclitaxel subm cron
emul sion of any of Clains 1-13 or the fornulation according to Claim
16 in preparing drugs treating oophoroma, breast cancer, cervical
carci noma, non-snmall cell, head or neck cancer, esophagus cancer,
renal carcinonmm, |iver cancer and gastric cancer. 19. Application
of the fornmulation according to Claim116 in preparing chugs treating
oophor oma, 5breast cancer, cervical carcinom, non-small cell, head
or neck cancer, esophagus cancer, renal carcinoma, |iver cancer and
gastric cancer.
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