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7,220,428, 7,053,076, 7,217,735, ^ 7,309,696, VXA PCT 

W02004/017944 A W02007/089043 o 

PI i WL^EM^tJo 

(a) 

(c) 

8 17 fi«7R^Jt¥ii (HLB) {I; A 

(d) — ̂ c^ft^TfcttfcTrU, 

& * =f p ^ n „ 

—MiPllfMS 

Pit IS iftflJ! 
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m 2 (dFdu) 

mm?m, 

(BP, Mitt, T^1#J 

^PIIm?ummi^, «7mm 
7jcf4M^ 

8m*j 17 Eft HLB 

»L £-3* m#: 
(a) ^^W^fi(ft^7K14l^sKISI§±^ll^k; 

8 17 bmymrnm (HLB) {i; A 
(d) ^^c^ft^TRttfcTr'J, 

& * \mmm.^m^m x p IR&IS ̂  n „ 
itb^b r ii&IL^J (Wn, -%TR 
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^®M7K^lrf43IMBt> 800 nm, H#^i7§ 

<hX^J400nm, 200 nm, 100 nm0 

—^liM7jc^f4SM0t, 

10 nm EftfLM° 

itm ZA 
(Gi) 

1^ &OTMK 

mw^WM, ¥^pfit»o 
Wfc*RW, j&& 

&, win&m, mm, mm, vm, mm, &%mm, mmm, m 
mm, nm, nmm, ^j^m, nrm, $mm, m^m, iron, ft 
mm, %z>mm, mm, zmm, ymm, HM 
mm, 

#7Eiik, A^0J^ffl^^7Kf4MJIWBCS 
1 M 7.5 ^MnmX250ml s& 

MfKfitlTKo fMXMPS.XI^SI (albuterol), N"l^fll 

(alendroate), (amoxicillin), (bendamustine), 

TliJflM (buspirone), (calcitonin), (captopril), 

(carboplatin), if (ciprofloxacin), (fluconazole), Rf m (folic 

acid), nl'ftil ̂  (gemcitabine), #r ^ 5JC ( granisetron), U fK ^ R|l 

(hydrochlorothiazide), ffi$lflUHS (ibandronate), l/jcffcl*E (lamivudine), 

(lamotrigine), (metronidazole), '10WMt (niacin), i£f|, 

;i|t(i|iL (oxaliplatin), K-1'J |f»] (oxycodone), i'i'|ij11'^vJJ/j-c^; (parathyroid hormone, 

PTH ), Jt W M (progesterone ), Uf M # T (ranitidine ), AL HfiH m jm 

(risedronate), |f»] (rosiglitazone), fit ''-j |llln:-tl I (sumatriptan), %'\ 
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If?(timolol maleate), (zoledronic acid)o 

0.2%M 
15% (w/w)o 

IOO^MOTC H#TEM 
s, (a) m-mm, &RP& 

mum), (b) i mm7K'\ 
i io(^§\ (c) iHii, 

^ i BT® io 30 
ftj* (RWX (d) l ^^^7Kf4M«g|5±B]-

30 100 (H^§), ^ (e) U±Zii 
fnfi-oo -fit, 
$I#H, lg 1 ml jit 
tb&MMgffl&ffi, Z&, @? (PEG), #M@?(IPA), 
1,2-mr.B (mmz,r.B, PG), TO, ^It^o RTi|MM/B>f£fa±&lft 
mm, 

^M^fiM^2.5%M^J60% (w/w)o 

8 17 ftj HLB {to ^ltb^-245, B£P HLB itMi 
IS P ^IB WifZ fH] ftj ¥ 1M jffl Y£ WJ 

^^^HLB{I^JIW^^7Kf4^#ffi^'»IJ; MfM HLB 

17 ft} HLB SK#, HLB 
HLB 

8 17 tf} HLB {to ISX^tTO 
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$£?£# 
$| (poloxamers), (oleoyl polyoxylglycerides, #P Labrafil 

M1944CS), (linoleoyl polyoxylglycerides, #P Labrafil 

M2125CS), (caprylocaproyl polyoxylglycerides, #P 

Labrasol), M A ̂  Mi M VI11 ft J'': \:. 'ty\ (polyoxyethylene castor oil derivatives, 

£P PEG 40 Cremophor EL Cremophor RH), 

(polyoxyethylene alkyl ethers, h\\ Brij), Isl^l^lil^illll^sorbitan fatty acid 

esters, #P Spans), (glyceryl monooleate, #P PECEOL®), 

14^IH (glyceryl monolinoleate, #P Maisine® 35-1 ), 

la (medium chain triglyceride, MCT), I I"y|I[|"ln (polyglyceryl oleate, 

#P Plurol® Oleique CC497), (lauroyl polyoxylglyceride, 

#P Gelucire® 44/14), (stearoyl polyoxylglycerides, 

#P Gelucire® 50/13 ), — (propylene glycol 

dicaprylocaprate, h\\ Labrafac® PG), lAl Mi ^ • l"l¥: J J11:: fit l"in ( propyl en e glycol 

laurate, #P Lauroglycol® FCC), lAl MJ ^ • l"l¥: 'T'- J J11:: fill l"in (propylene glycol 

monolaurate, #P Lauroglycol® 90), lAl'Mi ^ •W¥: Y-Vlltl$l,liri (propylene glycol 

caprylate, k\\ Capryol PGMC), JJclAlMJ ^ • l"l¥: 'T'- Y-"'filll"in (propylene glycol 

monocaprylate, #P Capryol 90 )o M 

g 17 $ HLB {i, io m 
^12^ HLB {to 

m*, 20%^ 
75% (w/w)o 

^;Jc{4fcM nJ^ ±M^MMMIk \%Ifffi^' f4M% M n-, 7jfffc^ 
4^ Mlt, i 
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^ i 10 10,000 

(a) i 

10 30 ^Tfcttf^rU^ (^MX (b) Hx^Tfcttfc 
^J, & Rpft^ 1 30 ^ 100 

(®MX (c) BH^7Xf4^iJ, Spplf^j 1 ^ 
100 1,000 ^HH^7jCf4 

(»X (d) JM^7Kf4»J, l M«7fcf4l»« 
1,000 m% 10,000 (M 

sgx A (e) o 

HSH^ ZiSl, (PEG, $nPEG200, PEG300, PEG400, PEG600, 
PEG 1000^ PEG2000, PEG3000, PEG4000, PEG6000 PEG8000X # 
^M,2-MXS|(PG\MMn'Ma(VC), Jkr.Z,r.n$t$.Z,m(^ Transcutol® 
HP)o ^n^{M^#^7jCf4fc7rlJo 

^fiM^2%M^J60% (w/w)o 

itt^h 
TOtl, Mtu, (i) (ii) 

(iii) 

tJ^MMs")^25%M^65%(w/w),M#^^40%M^60%(w/w), 
50% (w/w)o Xff^It, 

^ji: o.ii: 9 M# 

TEMIT, mmm^, wmffl^Tk&mw 
i: o.i w& i: 2 (gfft 

t), 
i^i: 9 „ 
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s") 50%M^J 95% (w/w), 65% 
85%) (w/w), 75% (w/w)o ^TRtt^cTr'J 

1: 0.3 m*J 1: 32.5, 1: 1 
1:20, 1.5 MMM 

TTn s) o 

3:4.5o 

itt^h 
\Mw, £n D-a-XWS®^xi| 1000 Mi&WM 

(TPGS)o 

yK, t», PEG, 

2.00% (w/w), 20.00% (w/w), 
PEG 32.30% (w/w), U 

45.70%) (w/w)o 

;X, I,2-MXI|, PEG, ^IIJWMII^, fPySIM 

M%J 2.00%(w/w),7k£TM.WA&%jZMMft&tf]&Mgj 20.00%)(w/w), 
1,2-n^BM PEG 32.30% 

45.70%) (w/w)o 

s!y®l§±nT^^k> 7X. TO, PEG, ^LWHSIIB, y^lM^ftTO 
m, n TPGSO 

1.98% (w/w), 19.8% 
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(w/w), PEG 1 31.98% 

45.25% (w/w), UR TPGS 

0.99%) (w/w)o 

itt^h umw& 
(pKa) (ft pH {t, 

^f4o 

^^^pH^j^X4.0, $|£n, 4M5 5M6^fa], 6M7^f0], 

J|75 8if0]o 

89%, 

TOMs" (JET^#!l4)0 

jtb^t ^ 

io%, 

f&X^J5%o 

M, im «^iis, 
MMm, yt^u R$M, « 
M, Mm, 

ftzmfto ktmm 

XI MfM BT o 
0J i i&f BTSX 0J 2,3f M itb^X 
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^ ft, ftf^ ̂ ft^7Kf4fcMS:ftf^ ft WJM•^1M 

miu umimM&^m\& 
l. MM%} i 

J&^Mfe^kStifeClOO mg)#Rlg^f§7jC( 1,000 mg), (105 mg), 
Hi PEG400 (1,510 mg) 4A ^jstt# fMAo £33 
^Tween 80 (1,613 mg) fP Labrafil M 1944CS (672 mg) #jAj 

M-^, Bo A iliJA^M B rt, 

1 S/jtfflfitl I 

IM (mg) W#tt(%) 
IMl^i I 100 2.00 

(pH 1-2) TR 1,000 20.00 

HLB {I TO 105 2.10 

11.76) PEG400 1,510 30.20 

Tween80 1,613 32.30 

Labrafil 

M1944CS 
672 13.40 

£H+ 5,000 100.00 

2. UH1S%II 

>&(100 mg) (1,000 mg), 1,2-M^SI (105 
mg), Hi PEG400 (1,510 mg) 4A f=XMAo 
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£33^> W Tween 80 (1,613 mg) fP Labrafil M 1944CS (672 mg) 
^MBo A B rt, 

jig 

2 

IM (mg) W#tt(%) 
«tl II 100 2.00 

(pH 1-2) 7jc 1,000 20.00 

HLB {I 1,2-M^II 105 2.10 

11.76) PEG400 1,510 30.20 

Tween80 1,613 32.30 

Labrafil 

M1944CS 
672 13.40 

£H+ 5,000 100.00 

3. -WK4fir III 

#(100 mg)JpM^t®7X( 1,000 mg), (105 mg), 
PEG400 (1,510 mg), A TPGS (50 mg) 

Ao £33—#^, >)f Tween 80 (1,613 mg) fP Labrafil M 1944CS 
(672 mg) ^WlBo A B ft, 

f=XM2t7 IIL III 

3 S/KMM HI 2ii$c 
IM (mg) W#tt(%) 

Mfitl in 100 1.98 

(pH 1-2) TK 1,000 19.80 

HLB {I TO 105 2.08 

11.76) PEG400 1,510 29.90 
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TPGS 50 0.99 

Tween80 1,613 31.94 

Labrafil 
672 13.31 

M1944CS 

£H+ 5,000 100.00 

4. mm®} iv 
(100 mg) #RmMf&k (901.3 mg), 4.0 N ftftit 

(98.7 mg), TO (105 mg), A PEG400 (1,510 mg) 
Ao £33—1# Tween 80 (1,613 mg) 

fP Labrafil Ml 944CS (672 mg) ^MBo #^MA||IJA^ 

iBrt, 
mm iv IMTOS 

4 S/jtM2tl IV 2Ji$c 
IM (mg) W#tt(%) 

Mfitl iv 100 2.00 

(pH 5-6) 7jc 901.3 18.03 

HLB {I NaOH (4.0 N) 98.7 1.97 

11.76) 105 2.10 

PEG400 1,510 30.20 

Tween80 1,613 32.30 

Labrafil 

M1944CS 
672 13.40 

5,000 100.00 

5. TOt/V 

(100 mg) (901.3mg), 4.0 N ftftit 

(98.7 mg), 1,2-M^II (105 mg), PEG400 (1,510 mg), A TPGS 
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(50 mg) fMAo £33—#^, W 

Tween 80 (1,613 mg) fP Labrafil M 1944CS (672 mg) 

M Bo A B f*|, 

5 S/jtM2t7 V 2ii$G 

J^v JM (mg) W#tt(%) 
«tl v 100 1.98 

(pH 5-6) 7X 901.3 17.85 

HLB {I NaOH (4.0 N) 98.7 1.95 

11.76) 1,2-M^II 105 2.08 

PEG400 1,510 29.90 

TPGS 50 0.99 

Tween80 1,613 31.94 

Labrafil 

M1944CS 
672 13.31 

£H+ 5,050 100.00 

6. VI 

(100 mg) (913.28 mg), 4.0NiH^ 

(86.72 mg), TO (105 mg), A PEG400 (1,510 mg) f£j^M 

Ao £33—1# Tween 80 (1,613 mg) 

fP Labrafil Ml 944CS (672 mg) ^MBo #^MA||IJA^ 

iBrt, f^fflfitivi, 
vi fMTOS&tfc&o 

6 S/jtM2t7 VI 2ii$c 

IM (mg) W#tt(%) 
Mfitl vi 100 1.98 

(pH 4-5) TK 913.28 18.26 

HLB {I NaOH (4.0 N) 86.72 1.74 
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11.76) "TO 105 2.10 

PEG400 1,510 30.20 

Tween80 1,613 32.30 

Labrafil 
672 13.40 

M1944CS 

&if 5,050 100.00 

7. mm®} VII 

(100 mg) jMmMf&k (720.21 mg), 4.0NiH^ 

(279.79mg), TO (105 mg), A PEG400 (1,510 mg) 

Ao £33—M Tween 80 (1,613 mg) 

fP Labrafil Ml 944CS (672 mg) ^MBo #^MAi|iJA^ 

SBrt, 
J£—Mfiti vii 

7 S/K«tl Vii 

11 (mg) W#tt(%) 
Mfitl VII 100 2.00 

(pH 6-7) * 720.21 14.40 

(!Wy£MlJ HLB {I NaOH (4.0 N) 279.79 5.60 

11.76) TO 105 2.10 

PEG400 1,510 30.20 

Tween80 1,613 32.30 

Labrafil 

M1944CS 
672 13.40 

5,050 100.00 

8. unfit/ VIII 
(100 mg) (715 mg), 4.0Nftft^#J 

14 



WO 2010/124525 PCT/CN2010/000577 

MM (285 mg), TO (105 mg), A PEG400 (1,510 mg) 
£33—M Tween 80 (1,613 mg) fP 

Labrafil Ml 944CS (672 mg) ^411 Bo #^$Ai?iJAM 
Brt, f=XM2t7VIII, MJJS^£P^J£ 
—TOtf VIII 

8 S/Kffifitl VIII 

m : IM (mg) W#tt(%) 
Mfitl VIII 100 2.00 

(pH 7-8) * 715 14.30 

HLB {I NaOH (4.0 N) 285 5.70 

11.76) 1,2-M^I! 105 2.10 

PEG400 1,510 30.20 

Tween80 1,613 32.30 

Labrafil 

M1944CS 
672 13.40 

£H+ 5,050 100.00 

&fc|2: 
ftt, 250mg 

^I?MUHMM 370CO ^M^&ilj37oC0t, m 0.25 ml 
tfl^PAMo fM®N^ 100 rpmlfm^^tJW lOijHto 10 
jp , 1 ml ^jnff ^ Zetasizer fuiJ£{^(Zetasizer 
Nano-ZS; ^0 Malvern ilfi 

^9 

(Z- ̂  i£j: nm) 
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XMM 51 10.13 

XMM 5H 9.57 

XMM 5 III 12.65 

XMM 5 IV 13.35 

XMM 5 V 16.15 

XMM 5 VI 64.58 

XMM 5 VII 89.45 

XMM 5 VIII 83.18 

&0!l3s 

#5fc, (53 mg) JPA^t^jC (4,947 mg) ft, 
(5,000 mg)o 

^ 10 

Ml (mg) 

bfc^ MfitJ ^ ^ I? it M 
($jv^, StE^MJ it 
M) TK 

£H+ 

^J4: 

m^\n i (i mg/kg) \>m 
1f^iJ 2 (1 mg/kg) — ttMs 
Ao ^lJfiKjs5, 10, 15, 30fP45iBt, Ml, 2, 4, 8 fP 12/> 

ft, H^LC/MS/MS (MMtiT^ 
/Mitft) 1 & 2 

11 fP 12o 

* il: ifoJ^ 

16 

53 1.06 

4,947 98.94 
5,000 100.00 
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&f(l 4^/4v/r) 
MM I 
PJK« 

AUCo.^^:*^^/^) 3.57 2.62 

Auco_(^*^0tm-) 3.60 3.22 

cmax(«/^-) 1.92 1.62 

TmaxC^H^t) 0.08 0.17 

Ti/2(/>0t) 1.79 1.71 

12: sk^ dFdU 

&(i«^/4v/r) 
MM I 
PMSI? 

AUCU^^'Mm) 7.26 9.43 

Auco^(^*^0tm-) 12.81 17.08 

Cmax(«/^) 0.82 1.01 

WW) 4.00 4.00 

Ti/2«Mtf) 8.77 9.44 

«g±^n, 

89% (3.22/3.60)o if 

&M$ i dFdU M^U, 

(first-pass metabolic effects) o iftk.BJ#Hi§ffiEft Ptk^ i 

$09 5: 
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Iti, ̂ 2g^MM^nA4mlKf;43, F8WL&M3E 
m, (25°c 
A 60% ^ 40°CA 75%*@*j"M^) 30 £#7E0t|B] 
&, |JA 100 ml Ml 4^ I 

lOOmlo ®THPLCMT. 
(w)o (%) 

ifft^j^nT: 
1 14, 21^305 a^» xl00% 

m 13 1 M viii 

MM 
I II III IV V VI VII VIII 

pH 1-2 pH 1-2 pH 1-2 pH 5-6 pH 5-6 pH 4-5 pH 6-7 pH 7-8 

0tlB] mr^ £ (%) 
1 2.80 3.73 3.79 4.09 3.86 6.12 4.16 4.75 

7 0 
2 4.64 5.39 5.67 4.60 3.62 4.11 3.73 4.97 

1 2.79 1.48 2.29 3.61 4.90 5.21 6.92 5.73 
14 0 

2 6.53 7.59 5.76 4.02 2.32 4.77 6.06 6.24 

1 5.37 6.76 9.83 4.35 7.95 ND ND ND 
21 0 

2 14.80 10.21 12.71 6.25 8.76 ND ND ND 

1 5.80 5.82 6.31 4.48 4.67 5.51 5.17 4.75 
30 0 

2 13.61 12.39 12.60 5.19 6.75 5.96 4.26 6.56 

^r#lJt 25°c^60% ^r#2jt40°C^75%^M^; ND 

AE O 
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I M VIII 25°c 
30 (MWi^ 10%), wi VIII (PH£4 

W±) BT£^M40°c^f«^^f43iM^30 A I0%)o 

Bj{BJ (ft^ 4^BrH/K(ft£ nWf4 o jtfcl? ^!ji& 

^o gjlfc, mtBGWM, 
o >A±J£$3M^ BTXrt0J^Hi##gfc 

@itb, 

f» M ̂  r^y $ it-=$m m a ̂  (ft ̂  mm* 
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ft f'J W: M 

(b) 

8 17 bmymmm CHLB) {t; A 
(d) — ̂ c^ft^TfcttfcTrU, 

& * ^ p MSI? Gd i „ 

800 nm ^jfLMo 

(bendamustine) ^nfi^ (gemcitabine)o 

4. £nTO^JMH l 

lOOi^M'J^o 

5. £nTO^JMH l 
ZiSl, W-Zs^W- (PEG), (IPA), 1,2-M^S? 

amffiz>rm, PGX TO, mm, &%m&mmmiffim.o 

MJo 

(poloxamers), -MkM¥, 
14 IB ( oleoyl polyoxylglycerides ), 3E ^ IB life M ft 14 IB (linoleoyl 
polyoxylglycerides ) , Y-- ft LA ft M ft II" VI11 l"in ( caprylocaproyl 
polyoxylglycerides), IflftZ^MlSJ(polyoxyethylene castor oil 
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derivatives), Iflft M (polyoxyethylene alkyl ethersX IIJKJH!ill 

IB (sorbitan fatty acid esters), 'T'- VI11[ I" V^IB (glyceryl monooleate), 

Y^HH^Y^IB (glyceryl monolinoleate), ( medium chain 

triglyceride , MCT), IB (polyglyceryl oleate), XI £fe36IP:ft1^ 

IB ( lauroyl polyoxylglyceride ) , IM II life 36 M ft IB ( stearoyl 

polyoxylglycerides ) , lAl M ^ • l"l¥: fit • Y-"' In ( propylene glycol 

dicaprylocaprate), lAlM ^ • l"lY: J JI!:: fitIn (propylene glycol laurate), MM 

Zi H Wt IB (propylene glycol monolaurate), M H ^ Hi IB 

(propylene glycol caprylate), lAlM ^ • l"lY 'T'- Y-"'fitIn (propylene glycol 

caprylateX 

ftSIIafP^lM^ftTOIa^lM^MiJo 

9.£nTO^iJMH 1 fenilflL^ 

10 10,000 

ZJI, M^B (PEG), TO, 1,2-

(PGX mmwmm (PO, 
ffit&o 

11. 10KMTO 

fP PEG^^J^7Kf4»Jo 

12. 1,2-

M^sifp PEG 

4.0 ^pH{fo 

TK, TO, PEG, ^iijWMiig, 
TOIBO 
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