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Optimization of compounded nanosuspension of paclitaxel and betulinic acid by
Box-Behnken design-response surface method
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Abstract: Objective To prepare compounded nanosuspensions of paclitaxel and betulinic acid nanosuspension and optimize the
preparation process. Methods Nanosuspension was prepared by high pressure homogenization with poloxamer 188 and lecithin as
stabilizer. Stabilizer concentration, stabilizer ratio, homogeneous pressure, and cycle times were selected as investigation factors and
the particle size and PDI of nanosuspension were selected as evaluation index to optimize the prescription by Box-Behnken
design-response surface method and the in vitro evaluation was determined. Results The optimal formulation was as follows:
stabilizer concentration 0.6 mg/mL, poloxamer 188-lecithin (2 : 1), homogenous pressure 100 MPa, cycle times 20 times. The average
particle size was (282.54 +5.40) nm, PDI was 0.242 + 0.020. The nano-particles in the paclitaxel-betulinic acid compounded
nanosuspension were rod-shaped. The nanosuspension had perfect redispersibility and satisfactory short-term stability. Paclitaxel and
betulinic acid in nano lyophilized powders all existed in amorphous form. After being prepared into nanosuspension formulation, the
solubility of paclitaxel in water was increased by about 90 times while that of betulinic acid was increased by about 100 times. In 2 h,
the cumulative dissolution rate of paclitaxel and betulinic acid in nanosuspension of paclitaxel and betulinic acid were all up to 95%.
Conclusion Optimizing the preparation process of nano-suspension with Box-Behnken design-response surface method is effective
and feasible and nanosuspension formulation can improve the dissolution of paclitaxel and betulinic acid observably.
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BRI 16— Bl B BUORT IS 1 1 SRS b A
P, CIESRgE . LS. M. Ak 8
TR R T ORI BT AR, (AR K
fREEAN, KRR S A 2 AWM A%, KA
TRA A HUEF A 5 T80 AR B L™ E A R R RS
o] 01 MEEER (betulinic acid, BA) & —ff
HIA =GR, BAEPIRE. PR, PIRSEAEYE
PE, RRIE S TR AN T FHAS AN . 0
TR AN AR L RS Wi 2 241 24555 2 R L]
XF 20 Z R iR AN A e A, 5 A SRR
iH, BA T PTX PhEESMRANIE T, JFuifs
PTX % Ziifit 251°1,

PTX. BA JK¥EPEIRZE, (EKHIE R EE 75
4 0.081 pg/mLIETFT 0.021 pg/mLE8l, g4k i £ 5]
(nanosuspension, NP) 24 24 P R0 il B gh K s 745
B, BTHERIRA ARG, 5 @RS
HAVZMR A B/ RE, Gexsmziyn s
TR R g R 8L [ B RAF R E
Hlag TEmE, FF T RArs; kR,
YRR TR AT DUE Sy )70 B, B A R B AR =
YRR BTG F T4 s 28, w2 A
F ORGSR, RS2 fpes 25ia i, b
HKe 2 % BRI, T DL JE I 3 5V A R
(EPR) N4 250k 1-45% 2 B ) - g s 1 200, 42
T 2 A R A 5 A2 AR PR T A
1, AR SIS R FH e R 3 o M LaE s 2 AT - A TV
ALK IR EFFH %% T2, % PTX A1 BA Hil gk
TRRFRECEAYIPERE, REEHE, N
PR 525 B 2R A B
1 NEE5RH

APV-2000 ZY & R ¥ Js AL, 48 E SPX Flow
Technology /A #]; Labconco 6L TR 4L, 3E[H
Labconco ZAH]; 3000SH B gl KR My, oE[E
Malvern /A% ; Synthesis 108 FLE4l/KAY, [H
Milli-Q A"l HY-45 SRR AEVREIR, LI &1x
T &l [ B SEIG A AS )5 XPIXS Bk o i K
i+ Mettler Toledo /A & ; 2695 7Y & RORAH (4 143,
% [# Waters 247 ; JEM-1200EX #iE Bt s, HA
JEM A7]; D/Max-2500PC 4 X-HH£E AT, HA
Rigaku 2 7] ; C-204 ! Z /=434 & #X, 1% [E] Netzsch
Aw. PTX JEEZG (B2 % 99%, 15 160608).
BA JFRIZ5 (2%t 99%, b5 160703), i 5iik
BIEMAE R AR PTX XS (FE5r%098%, it

5 YO3F6B1). BA XfHE (FiE/r4L 98%, #its
ZA08014SA13). BRMEAE (dit'5 T28M8F32477), L
IR AR A R AR sy 188 (ks
WPYI544B), f#[E BASF A#F]; FiLALAE-80 (dit
5 20170801). H#EElE (L5 F-20101026), [ Zj4E
= AFI AR AR R, Ak, L D0TE
HAWRAA .

2 HEEER

21 EME-BHMERRESMKESRN (PTX-BA-
NP) AYHI&

FREUST S E 0.6 mg/mL A FaE T (8 mg
THIS VDU 188 F 4 mg BREEAR), B EEST7K 20 mL
PR L TR VA, 15 2RSS VAT . FREL PTX
KARA BA ¥R 40 mg, & T LWE-BEIR 2.1 (1 ¢
1) JRAE 10 mL H, @A LR
TH ARSI R e AR, BE)E
k&8 800 r/min #kE 30 min, EIEEGHIAR, 15
WIRBM . ¥ FRBR BN 2 & 35 R AL,
7f 100 MPa &3 20 7%, Hif$ PTX-BA-NP.

22 BEEER

A S e DA g K TR B R B R AR N 22 03 HI R AR
(polydispersity index, PDI) NI $E4R, Sestib iy
TEHAT R REL,

221 FEAIFHELZE  PTX-BA-NP 544525k
BA v, KAEEE FDA JEEYER T HE R, &Y
4 188, ORGSR 1LALES-80 IR iv HIE KL
DRI, ARSEIREF &YW 188, DRREAE. RiLFY
fi5-80 AfasE s, FEIKE 0.6 mg/mL, %1} “2.17
TR J5 004 PTX-BA-NP, F:ill € %42 & PDI, %%
RO 1. B LLONEE IR AR e FIN, PTX-BA-NP
(1) PDI E58/NT 0.3, {HRARECR; HLAHIKVL M
188 MFaE N, KIBEFIFIkIfZE/ N, {H PDI K
T 0.3; FILFLER-80 1N iv F I RMFTE LB iE,
DR M B s 7o i 188 AU AE I /E N PTX-
BA-NP [Jfa & 7)o

® 1 FREFNMAI PTX-BA-NP K PDI KIS
(X £s,n=3)

Table 1 Effect of stabilizer type on particle size and PDI of
PTX-BA-NP (X *s,n=3)

Fa g RN bz nm PDI

o 551.80+2.20 0.200+0.033
% 1L AL1E-80 276.30+1.30 0.210+0.033
s Vb 188 269.20+1.40 0.318+0.090
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222 BAEREFFEWRERHEL gLl 188
FGRHE AR el 2 o 2 0 1, R AR E A AN
0.3. 0.6, 0.9. 1.2mg/mL, %I “2.17 T | J7 %
#% PTX-BA-NP, il kifs Jz PDI, 455 W% 2,
B 5 A e R IR FE I, KR B R AR A
PDI 256 NG LIS, e i #&WEH 0.6
mg/mL B}, ¥if% K PDI #ifE.

* 2 BREFRSREI PTX-BA-NP fufZF0 PDI BIFI
(Xxs,n=3)

Table 2 Effect of stabilizer concentration on particle size
and PDI of PTX-BA-NP (X £s, n = 3)

=4 HIREHX PTX-BA-NP f12F1 PDI g8 (X s,

n=23)

Table 4 Effect of pressure on particle size and PDI of

PTX-BA-NP (X s, n=3)

¥1)5 % 71/MPa HifZ/nm PDI
30 586.70+37.70 0.227+0.100
50 463.40+13.40 0.220+0.035
80 385.40+ 5.25 0.230+0.023
100 307.60 + 6.00 0.270+0.031

£ 5 WMREMREXT PTX-BA-NP %421 PDI

(X £s,n=3)

gEAL

Table 5 Effect of cycle times on particle size and PDI of

Fa 5 /(mg-mL1) RifE/nm PDI
0.3 292.10+2.75 0.230+0.026
0.6 277.10+2.52 0.220£0.028
0.9 267.60+5.25 0.230+0.023
1.2 271.30+7.60 0.270+0.040

223 BERUERLLEIE S BERRUE N SN E
WRE [ 52 N 0.6 mg/mL, JHIS VDU 188-UR kg EL 451
SRINAL. 201,101,012, IR C21” R
7 £ PTX-BA-NP, JfillERifz & PDI, 255
W2 3. B IRBEAR LU H3E b0, PTX-BA-NP Fife
A%, 4P Ebla ) 2 @ 1, Rifk BaE AR, 4k
RIGINURRENE, PTX-BA-NP ffRi42 41 PDI JCH &
A

* 3 FREFEEHII PTX-BANP KifZF PDI RIS
(Xxs,n=3)

Table 3 Effect of ratio of poloxamer 188 to lecithin on
particle size and PDI of PTX-BA-NP (X s, n=3)

PTX-BA-NP (X +s, n=3)

PEIIREL FifEnm PDI
5 444.10+5.37 0.230+0.022
10 354.60 +9.54 0.200+0.011
15 307.60+5.25 0.230+0.023
20 273.90+1.94 0.2200.030

TS IO 188- IR AR Lt 51 HifE/nm PDI
4:1 328.90+7.76 0.250+0.011
2:1 267.60+525 0.230+0.023
1:1 263.50+4.30 0.250+0.014
1:2 252.20+3.20 0.180+0.016

224 IR SIFEE ¥FE 1557024 30 50+ 80
100 MPa, #%ZH8 “2.1” i F 77k & PTX-BA-NP,
FHME FIRAEA PDI, 4550 MR 4. PTX-BA-NP 1
LA i 35 J03 1 1 484 DR T k) o

225 YRPERR AL FRIR “2.1” TR, il
%I 5+ 10, 15, 20 MEH, i€ PTX-BA-NP, Jf
MZEFIRAZF PDI, S50 5. BEEBIRIEIRIK
BIGIN, PTX-BA-NP IR ZEHT D o

23 ERgiT-MEEESERE S

231 BRI RE ERRERSIER F, g
Xf PTX-BA-NP fill & T2 5m 01 4 AR ZE, B
FOEFREIRE (A, JIKVDU 188 FIUNHEAE L
Bl (B). BFEIE S (C) KIFRMEAFIKE (D) N
HANE, LARIR K/ (Yo K& PDI (Y2) LAV
5y [H— (OD) & ] AN R, 4T T2
oo B YL K Yo JE T HUES /NSRRI ER, R
Hassan 72:260%F Yio Yo HEATHRIEALET, BIH5E dimin
B Ldmin=Ymax—Yi)/(Ymax— Ymin) J, FF11 % OD {H
LOD=dmin (Y1) X BLE (Y1)~ dmin (Y2) X BE (Y2)],
Y1 BLUE. Yo BLE A 05. I OD {iKH Box-
Behnken H.Oo#H G BT, & BRI K
WK 6, AR TZ%MTHiE. PDI. OD fAH)
FHREAE A W2 6. i 7 18 ] L 1

232 HUEHEME Jsrtr SRA Design-Expert
V8.0.6 A AT A RS, SRR 4 MA R
AT k2 AT WA . OD=0.67+0.14 A+
0.078 B+0.17 C+0.096 D+0.085 AB—0.038 AC+
0.11 AD—0.051 BC+0.084 BD+2.608 X107 CD—
0.20 A2—0.030 B2—1.389X 1072 C2+0.018 D?, r’=
0.821 0, P=0.003 7, B RUFMHIM. HET T
ZOMTEIE AT, AR 2 2 5 AL C
D BRI P AE M A ) 2 IR P i/ T 0.05, %
BRI EIRE . S T) . R IREUX 3 AN
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# 6 Box-Behnken i3 % It 77 R KM E
Table 6 Design and response values of Box-Behnken test

RS A/(mgmL™) B C/MPa D/X Yidnm Y, OD{H|iR%:'S A/(mgmL™) B C/MPa D/iX Yinm Y. OD{H
1 06(0) 2(+1) 75(0) 10(-1)572.20 0.314 0.298| 16 0.6 1 50 10 522.60 0.354 0.401
2 09(+1) 2 75 15 (0) 325.40 0.295 0.537 | 17 0.9 1 100(+1) 15 366.60 0.282 0.342
3 0.6 10) 75 15 426.60 0.301 0.895| 18 0.3 1 100 15 406.50 0.355 0.451
4 0.9 0.5(-1)75 15 563.20 0.334 0.652| 19 0.6 2 50 15 433.50 0.254 0.653
5 0.9 1 50 (-1) 15 541.30 0.322 0.345| 20 0.3 0575 15 496.30 0.421 0.495
6 03(-1) 1 75 20 (+1) 564.30 0.351 0.607 | 21 0.6 0575 20 437.70 0.224 0.212
7 0.6 2 75 20 326.20 0.237 0.603| 22 0.6 2 100 15 276.70 0.258 0.788
8 0.3 2 75 15 608.40 0.331 0.493| 23 0.6 1 100 20 295.20 0.255 0.890
9 0.6 1 50 20 508.60 0.302 0.732| 24 0.9 1 75 20 396.50 0.297 0.426
10 0.6 0.5 50 15 537.40 0.314 0.594 | 25 0.6 1 100 10 328.60 0.301 0.380
11 0.6 1 75 15 412.60 0.289 0.729 | 26 0.3 1 75 10 325.40 0.342 0.781
12 0.6 1 75 15 348.30 0.287 0.015| 27 0.6 0.5 100 15 438.50 0.221 0.290
13 0.3 1 50 15 658.70 0.415 0.751| 28 0.6 1 75 15 331.80 0.264 0.712
14 0.6 0.5 75 10 523.60 0.311 0.741| 29 0.9 1 75 10 433.70 0.324 0.907

15 0.6 1 75 15 439.30 0.298 0.633

)
B o8 0.4 A/(mg-mL™?)

1 FEEXT OD SZNafY N R E E
Fig. 1 Response surface plots for various factors

®71 #BESH

Table 7 Analysis of variance

9
D/ 12 600 C/MPa

WE P AmE CFrBE FE PME | BER CPEM AlmE CFHE F & P&
R 1.120 14 0.080 459 0.0037|BC 0.011 1 0.011 0.64 0.436 8
A 0.210 1 0.210 12.01 0.0038 | BD 0.031 1 0.031 1.74 0.207 8
B 0.073 1 0.073 416 0.0608 | CD 2.72X10° 1 2.72X10°5 155X107° 0.9691
Cc 0.300 1 0.300 16.94 0.0010 | A? 0.260 1 0.260 14.59 0.0019
D 0.098 1 0.098 5.60 0.0329 | B? 4.44X107 1 4.44X10° 0.25 0.622 3
AB  0.031 1 0.031 1.76 0.2059 | C? 1.25X10°5 1 1.25X10-° 7.14x10* 09791
AC 5.72X1073 1 5.72X10° 033 05767 | D? 2.15X107° 1 2.15X107° 0.12 0.7316
AD  0.051 1 0.051 291 0.1103

FXRAE K PDI 2K, JLHRBIE T .

2.3.3 maNEfitk  SKH Design-Expert V8.0.6 K
PEXT AL TTIAT LA, R4 I B S R AL 7 T2
ScAt RaE BB E 0.8 mg/mL, JHIS VDU 188-
GEBEARLE 2 1 1, ) 100 MPa, BRI L

20 K. DRIFSE IR W E N 0.6+ 0.8 mg/mL B, Vi
EYCKIRE IR & PDI AR %, kHatikl b 5
W, Bt T2 IE N ERI R RKE 0.6
mg/mL, JEV&VDAS 188-ONEEARLL 2 1, R
100 MPa, S3JsflEFA k%L 20 K.
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234 TZHE  RERAE R TT T 214 3 4t
PKIREFR, FHkife N (282.54+5.40) nm, PDI
4 0.24240.020, “F-#4 OD &4 0.940, 5 Fiil{# 1.03
P, RUPZEMTMMER L, AEERE, "THT
Sb T A o
2.4 BFEFIE

A S 6 R VA VR T HR % [ A A A0 1 40 K VR
W, HEEAFRGT R LA EXT PTX-BA-
NP 78l 5 RLA2F1 PDI 1520, W3 8. 45 SRR,
L) 5% H # BEAE AR TR IR, PTX-BA-NP
T-H B F4 B Credispersibility index, RDID /N,
4 103.3%, HT ORI . WA R TR L ER
AL GRTR B PN 5% H #&lE, B-80 C
UKFEHR TG 24 h JETRNAH TN, —30 CYERE
36 h, —10 C4i¥F24h, 0 CHikF2h, 25 CHiks
2h, RI%+H.

# 8 PTX-BA-NP FFHi. FHRIZH PDI (n=3)

Table 8 Particle size and PDI of PTX-BA-NP before and
after freezing (n = 3)

RN VS kil Hifz/nm RDI/% PDI

AT 282.54+5.40 — 0.242+0.020
KAInf#d57 344604503 1219  0.20540.027
1%H FEwE 307.00+7.87 108.6  0.155+0.014
5% H 5 iz 291.60+3.40  103.3  0.182+0.030
1% HEHE 340.10+3.44 1204  0.196+0.017
5% 5 i 321.30+£3.20 1137  0.153+0.021

2.5 PTX-BA-NP BJ3R{E

25.1 RDI ¥ RDI BTG S5 T BT 49K AL
btz b, 2 FH RPN VR TR o BUORE FE IR Fa A2l
I “2.47 BURH8 ERTRHE R, gk A 1 min
KA, BIEZF RYUKIR S RAH R, “FAT 3 14,
M5ERIfE K PDl. 255K, HTHmEEEREN
(291.6+3.4) nm, PDI }y0.182+0.030, 5 “2.4”
TR AR TRTRAZ L8, RDIEA 103.3%, FEH
S EUG RS TR R EA TR BOIRAS . T4 BT 5 Rz
AR EILE 2.

252 HMWIEE  RAZES RS (TEM) W5 PTX-
BA-NP HIEZ . i 1 KIS MR AR N
2% ISR YL B 5 min. =R KR T, BEIE
SPHEE TS, 4RI 3. K 3 AT, PTX-BA-
NP if2 4 260~300 nm, Fif2IEIR, KNG
B5], BT Z MEER R EIN R E D .

10 100 1000 10 000
hifzinm
E 2 PTX-BA-NPETF&EI (A) FUEFRE (B) KESH
Fig. 2 Particle size distribution of PTX-BA-NP before
lyophilization (A) and after lyophilization (B)

E3 ESTERHERA (X50000)
Fig. 3 TEM image (><50 000)

253 fEHER BAKTERENZADGAME
TEIREIEAG T, 1E 40 CA 75%IMIXIRIE N itf7
1H, 49 F5 1.0 100 200 30 REENE k1%
J PDI, M EHhifs K PDI A8k, W3R 9.
254 FEoRHEMERSNT K PTX ERZ . BA R
B, &b 188, BREENE. HEERE. PTX-BA-
HE-FIEAY) (PTX. BA. JHIEVV U 188, DRk
JIg K H 5% B A EE 45 [R] PTX-BA-NP W% T4 M2 PTX-
BA-NP ¥yt AT Zn i E o iir. e 4
FHEEZ A 10 Clmin, FHEJERNY 35~280 C,
TR AT AN, e OAERA, A 4.
B 4 7751, PTX ERLZ57E 225 CAETEIGRLIE, 7E

#9 REWSRER (n=9)

Table 9 Short time stability study (n = 3)

t/d K% /nm PDI

1 289.10+2.60 0.205+0.023
10 291.30+2.40 0.214+0.033
20 296.7043.70 0.227+0.012
30 301.1042.60 0.225+0.028
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m N
— - 1 II
IRV 188 | ] BA .
N IV N [N
P } s 1es || o
PTXBANP |/ - SRBEAE
| | PTX-BA-N Modn
PTX-BA-fEH-YIEIR &Y || XBAN Mgt
Ty PTX-BA-H K- &4
BA I YAY Y M‘ ] M s “ )
i M,-‘A i | ‘
S . ﬁ‘”ﬁ%ﬁ‘,_‘ _JulJ L“L,ULJLU honele ol e
T T T T T T T T T T T T T T T T T T T 1T 7T "1 6 1IO ZIO 3'0 410 5I0
20 60 100 140 180 220 260 300 200(9

IREEIC
B4 ZERFHEERE
Fig. 4 Differential scanning calorimetry

245 CA7AEE L5 g, R PTX ARG DL AT
177E; BA JFURIZHTE 35~280 CANMEAEE Rl H
P WL SIS Vb a 188 43 JilTE 175 “CHA 57.1 CAFAE
Jamg, RFHDLRETEAIAE: IR A e S
Al PTX-BA-4E-YIFLIR AW PTX 7£ 220 C
BT AFAE B NI b, 7F 240 “C PIEAFAE BN E
ghimlg, EH PTX-BA-HHR-YER &G+ PTX 22
DL AT AR AE ;s PTX-BA-NP ¥ 1E 1735 CHf7
TR, 7E 63.3 “CAEAERTS W icIg, 4351
H R R S A is VO 188 MRl , ANAFEE PTX HI4E
Rilvg 55 B 45 g, AT ERITTRE N PTX 5 BA il #%
KR ER G, PTX &AL R T2 IR
A . DSC 73 #0125 o PTX-BANP H1i PTX. BA
AT E LI RAFAE, (2 DSC Mo i B R AL 45
RAR, FbidF ik X $Limid it it —0
I3

255 X-GHERATEI AT ¥ “2.5.47 TR SRR
Sy APHFELERE I, fFH Ni-JEREE. Cu #E K,
Wk, HEJE 40 KV RTHLIE 100 mA K464, 1E 59~
50 LABEA 0.02HE T34, WK 5. PTX 7£ 5.51<
8.87< 10.01<, 12.22 %G fiT 4 6, 15 B A2 fm Ak 45 44 5
BA 7E 5.552 9.07< 13.00< 13.33<, 14.24<, 15.11°.
18.77H T4, ViR H R iR EVEIRG
Y, BA I PTX SRiRFHIEIAAE, (HAEGKIR &
A, PTX J BA SARRTHTIETH J, BILATEE TR
BAEE, HTEEN PTX 5 BA £ 6] £ a8 K e &
A, BIHSBIEESERNTEIRE . X180
SERE—PIGUE T DSC 45 R .

2.6 AEEEREINEL

2.6.1 XPHESVEWEI & REEIREL PTX SRR 2

El5 X-HHfis

Fig. 5 X-ray diffraction patterns
mg, BA XTH&d&h 1.34 mg, MHEEHM, HFEsE
10 mL &, RE), BIfF PTX 5 BA HIRA X G
vt it 2 TR o
26.2 IR ARGEN MR KM Kromasil
Cig (il AE (250 mm X 4.6 mm, 5um); s N H
B%-0.1% H R K VETR (75 1 25); A E 1.0
mL/min, KK 227 nm (PTX), 201 nm (BA);
FEiR 35 °C; HEREE 10 pl; FRGESHRELL PTX 4
THEAMEKT 4 000,
263 LRMEXRARFLE  KEWEUR G B &R
W, AR AR R R — e RS E, SR IR |
R ERRE TS 10 pl, VENBAHEIE, 03t
PTX Jz BA WA ME,  J3 70 LAJST Bk B s A
B (X, HUEHARME NNALER (YD), Zei] PTX
5 BA kst 2R . 45 R EoR, PTX £ 3.273~209.5
ng/mL &M X RRAF, ZPERIATFEN Y=20 494
X —762, r?=0.999 9; BA 7f 2.122~135.8 ug/mL %k
PERR R, ZeVERIE 28 Y=5 125.8 X+1 274,
r’=0.998 1.
26.4 REEFESRLE B2 R IR R A XTI
AVATR, ESEREEE 6 YR, iC3% PTX FI BA AR,
THERE % B, RSD 43 7124 0.39%7F1 1.04%.
265 HEEMELG WE—#ETH, HEEPER
Wifi, TATHI 6 il s, 3R 10 pL, id
Sk PTX A BA MJUEMAR, HHE —FmEsL, H
RSD 4354 0.26%7F1 1.51%.
26.6 FRoEtESLEe U BT AR B HE R S AT A
AF 0. 2. 4. 8. 12 h #tFE, 1d3% PTX Al BA I
A, SR, H RSD A 0.65%F1 1.43%.
2.6.7 VAME LR PTX EEIZG. BA JFRZ.
PTX-BA-NP 7l inz4izkd, =g (25 'C) FU
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100 r/min [PIREIESARRE . ARt e R PTX
I BA GIEAEF RIS B S 9K TR A
[F RS R R e T B PTX-BA JEREIL, PTX Al
BAELI N 1 1. [FEEAE. Pl 72h 5, BU%
PRIV 3 mL, HX & 0.45 um TUFLIEMREE, T
HY AT, #45M8 “2.6.27 TN it & R 2,
TSRS, TH AR ANE AR .

B 10 HEIETT 50, PTX Al BA JERI 2541 A0
VAR EESRAG, AN —E HIHRLS , PTX VAR B2 1
%y 5 7%, BA BEEEIGINZ 7 6%, SRS
AR, PTX 1 BA il % MK G T M 5, Kb
i FE 25 B, KGRI PTX IR EE IR =2 90
%, BA FFERE =2 100 £ .

F 10 ABREMNRAER (n=3)
Table 10 Results of solubility test (n = 3)

e PTX &filfEl  BA VRS
(ngmL™) (ngmL™)

PTX k2 0.107£0.025 —
BA J5UEI 2 — 0.04040.017
PTX-BA JFRIZ5+4k  05024+0.059 0.289+0.031
PTX-BA-NP 11.256+0.718  3.645+0.285

2.6.8 MRAMEH  REERRECPTX JEkIZG. BA kL
2. PTX-BA-NP ¥y (4T PTX 15 mg), #%
(R [E 25 ) 2015 47 hig B s DU 638 ) 0931 25 ik
KR AT E « EHATONE 0.1%% 1LALEE-80
() pH 7.4 BB 22 P (0.05 mol/L, 200 mL), JJE
A (37.0£0.5) C, #3875 r/min. 25T 5. 10+
15. 30. 60. 120 min BFEUFE 1 mL CBEEI#M 2 [F]iR
SRR AR, 14 000 r/min 250 10 min, H L
TEIR “2.6.27 TU R IS FAFEATNE, 2RlHE
AR TR ) BB R, e ilia i ih 2k, 25 30K
6. 5 PTX K& BA J5klIXTLE, PTX-BA 44K &
FRAHERHERS. £2h N, PTX- BA 40K
A PTX fil BA RBUAH R KT 95%, 1fi PTX
J BA ik} 24 ARV H &/ T 20%.
3 g

NT &R GUKIRET, T IRGKRL T [A]
(RIAE ELR 51 B ek br 7 2 (B A ELRE AL 2, 30
FH 38 5 RS AR M 4 Kok 1R Rl 1 2820, Rk
ik @R E R B R EE, R a NIEE 1
FmEPER (R ILALER-80. AP P188. H
I U PA0T) FNFIEMERE RS CLIOPBEAR) .

A 10094 . | )
8o/ PTX-BA-NP
60/
40/
204 i A
0
g _ 100+ o
80 | PTX-BA-NP
60/
40|
204
0+ T T T
0 40 80 120
t/min

El6 PTX(A) 1 BA(B) RUKINALERZ (n=3)

Fig. 6 Dissolution curves of PTX (A) and BA (B) in vitro

(n=3)

A 7 R SR TV P 7 T e [ oz BH A5 2 7 1494
KRLRAEVTRE, 37 BRI 57 2 AR T )
BELEF AR KA 1 SR AL DR 0L, 5286 ok v s Vb 4 P188
S ONBEARIBCH, SR BEE TR B T oK AR T
AR SRt FAer, SRR 18] B T HLA
JIMYERFRSE s W& VDI P188 FEANKHLT- R [HI L
B, ooy TEERAT —E R ET RN, FIE A LRE
FRYNKRL T (AR B AR, ARG SE 77 3 [F) 4k R4l oK
TRESN AR E -

et Ostwald-Freundlich J5 2, B2 i8N E ek
ERBYPRENS, TR WRIBR, 2991
VLRIV AR S5 o e 3 2 W IR, A girs
FIH) PTX-BA-NP, KIAREUN, B—F85E, WkT15
JE A B BT PTX T BA 1l 4 4K IR B S
FORANVA MR RE B O, TR R e v,
fE2h N, PTX A1 BA RBUA 370508 PTX FRL
ZR1 BA JFEZG 1) 6.13 R 4.18 i, RIAGULKIRE
FIRT DA 2 B0 PTX 2 BA FRAMNE 2.
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