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# E: B MAEPE-HER (PTX-0A) FHFH (BJO) 7 FHEIAIMBEPIKIAL L Z% (PTX-OA/BJO CMNEs) [
W77 Bl L2 5%l Eak & B 445 PTX-OA JR @ A5 PTX-OA (¥ HPLC 7732 . K FH 75 FL Ak il % PTX-OA/BJO
CMNEs. [H % Se8k b PTX-OA/BJO CMNEs RIARIARIRIN 3 MEE, Lyo4®) IEASRE LLIX 3 A P2 AR 5 ik 1
(A). RILAEE-80 H&E (B) FEAEINZE (C) NERRHZEK, LIFRAA NN, ik PTX-OA/BJO CMNEs 4b75 &
il 2% 120 Wi 5 11l 45 1) PTX-OA/BJO CMNEs #4755 PPAN S ARSI B FE 555 . 8 5R - HPLC ¥4 PTX-OA £ 5~
25 pg/mL MK R BT, BHTFE Y=12.709 X+6.252 0, r=0.999 5. A4t )5 MR B E N 6.50 mg/mL, % 1L%1HS-80-
WARLLEI N 3.5 1 6.5, #AEFALIIZERA 120 W, #1401 PTX-OA/BJO CMNEs #NL R1F, “FHHEEFEN (100.6£1.9) %, F
YIRifE (108.7£2.3) nm, £9HIRE (PDD N 0.23240.038. &4 HL 7 B4MEE (TEM) AW EEER Y PTX-OA/BJO CMNEs
BIARBEE 100 nm, B —; HARIMNEELE 48 h ik F) 67%. PTX-OA/BJO CMNEs W E T 4 'C, #EEIAEE T #1F 60
d, GHE, FAEARFEAE, REBr. FoMEEs 2R, BJO 5 PTX-0A B X HepG-2 4UH0 A= KAMHAAH —
EMMFEER. 838 4L/ 1 PTX-0A/BJO CMNEs #il# T2 #8517, HziWz n BA 8 a/EfH, A PTX M BJO
BXA FH 25 B MR /R LSBT T 585 T R Al
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Study on paclitaxel-oleic acid and Brucea javanica oil core-matched
nanoemulsions drug delivery

ZHANG Kuan-yun, MA Yan
School of Chinese Material Medicine, Guangzhou University of Chinese Medicine, Guangzhou 510006, China

Abstract: Objective To optimize the preparation method of paclitaxel-oleic acid (PTX-OA)/Brucea javanica oil (BJO) core-
matched nanoemulsions (CMNEs). Methods PTX-OA/BJO was synthesized by esterification of PTX and OA, and determined by
HPLC. Ultrasionic emulsification was used to prepare the PTX-OA/BJO CMNEs. The concentration of oil phase (A), quality of
polysorbate 80 (B), and ultrasonic power (C) were selected as the significant factors after single-factor experiments and applied in
L(4%) orthogonal array design with the average particle size as criterion. In addition, the physicochemical properties and cytotoxicity
of PTX-OA/BJO CMNEs were tested. Results Linear range of PTX-OA was 5—25 pg/mL, Y= 12.709 X+ 6.252 0, » = 0.999 5. The
optimized conditions of PTX-OA/BJO CMNEs were as follows: The concentration of oil phase was 6.50 mg/mL, the mass ratio of
polysorbate 80 to oil phase was 3.5:6.5 and the ultrasonic power was 120 W. The CMNEs prepared by the optimal conditions showed
an entrapment efficiency of (100.6 + 1.9)% and the nanoscale particle size was (108.7 + 2.3) nm, PDI was 0.232 + 0.038. The
morphology of CMNEs examined by TEM exhibited a uniform and spherical shape. In vitro drug release was up to 67% after 48 h.
After PTX-OA/BJO CMNE:s sealed in a bottle were stored at 4 ‘C for 60 h, the average particle size and entrapment efficiency had no
significant change. The cytotoxicity in vitro showed that the combined PTX-OA/BJO CMNE:s could obviously inhibit the proliferation
of HepG-2 cells. Conclusion The current study demonstrates the feasibility of incorporating PTX-OA and BJO into a single CMNEs
for the synergism in cancer therapy. Furthermore, the preparation of PTX-OA/BJO CMNEs has the advantages of practicability and
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simple operation, as well lays the foundation for the further mechanism research of the combined paclitaxel and BJO in oncotherapy.

Key words: paclitaxel; Brucea javanica oil; core-matched nanoemulsions; orthogonal test; stability; ultrasionic emulsification;

encapsulation efficiency; cytotoxicity assay

LA (paclitaxel, PTX) & H I il
MBI —, HOERE IR O s, ¥R R
W B ALESZROBEET Y. B PTX
BA RpPuE e, EHAREMEZE, WKRNH
57 1 2 25T 2451 (multidrug resistance, MDR) P,
XKLL PR 7 PTX WIEH, 9Bl 58 % Kk FH 2 il
R F A e L2 ) 2 R O,

FERE-F3H (Brucea javanica oil, BJO) FEE
R I R A AR, i IR T R
P9« B2 B % 2 Ao v bRt 7, JERGE, BIO
Al fgiE T T 18 MDR mRNA ik 7K V-5l Topo 1T
WP DU RS R 4 . MDRUS Y, R, ASHIF STk
# BJO 5 PTX-Mif2 (PTX-OA) BL&HZy, FIH
T OHC B A g8k R PP core-matched
nanotechnology, CMT) % UjgE BJO 7T
HAEGK AL 25 245 (core-matched nanoemulsions,
CMNEs). PTX &lRIE 5 & 5 BJO EEAL Y
BT AR BE B, AR T m A, 4
AR R SR AR e e . SRR R R 5
AN IEAZ RIS il 24 b 05 A L 2 AT A AT — &
FIRANMER, A PTX A1 BJO BEA FZ RN T
BEE 1AL
1 UESHR

MTDE-8222 R B0 TI§AH , LA 2 Se s e &
AWRAT]: AR TY92-IIN, T2
VR IR BB A 7] ; TLE 2 NewClassic HL TR
F, MEREE-FER 2 A Es (B BIRAA]; Zatasizer
1000-HA FiA= A, 7 B /R 3CA R A 7 ; KQ5200DE
BHFEE A RIEdS, BB E AR A,
Agilent 1260 LC, ZHECRHCARAR]: H-300
BT RAE, HAHMSER: TGL-16B &35
OB, B SRR Nanosep”S0KDa 50>
IR, EE PALL A#): XK96-3 BIHEIRY &
TLIRB BRI TT S A PR A 7] SW-CI-2D 7 A\ 45
WIfEG, Mt R~ 7]; BPN-BOCH &Y
TR A, R ER AR A IR A E
Multiskan GO1510 2P KEEAR1C, &E Thermo
Fisher Scientific /A #] .

HE (tigali), fit's 150940, Fisher Science;

FiLFLEE-80, LS 20140301, KW EAMHATEH
RA®; B FE (PEG) -400, #t5 130607B02,
TR TR, REA IR ERM, b5 A1506033, K
T A (B FBRAF]; Pluronic F68, it
WPE1566D, ff[E 0k iR, ks 140109, &
P AL 2AR50) s K54 BJO, b5 141103, [ MIBH
W ZERA R PTX, #t'5 F1420035, BiT ik
7 (R HRAR; PTX-0A XHHEg, HPkFHZE
BER S XN P B A et & 50 50 =98%:
RPMI Medium 1640 basic 15753, fit'5 8115090,
FHSTIEAEME ARG IR A BRI, S
NZM1284, FEER CH/RAEM SIS by AR
Adl; WZEHRAMTE, it 140809, Wil Kiid:
YR BR A A Trypsin 0.25% i B, it 5
1565739, [ Life Technology A#; MTT, b5
1425B38, %[ Sigma A Al HR WA N Hral.
2. 0% TRVAW, b5 DZ0035, JbaiEHREME:
REWAF; KR, #5 20141008, KET K
AR A s SRR (SDS), it S
21040819, REEHT A5 R A |5 EHTEE,
B AT 2 RSN 5000, JE A B IRIA RS A R
A HepG-2 A0 I T H 1L K 22 R 2 Bt 40 2
2 FAEEHR
2.1 PTX-OA &AL

HHE FHZG R P it . e gy 3 45k
17, 85 1P LIMBR NEIG R, £ NN-Z3 CHEhk
ZEfE (DCC) Zim/rHERE (DTT). 2,2-fii—
Mg Caldrithiol) 5525 T4 L [ FIER AL SR
AR 1 5 2 050 PTX Zls b s N AR =4 11
553 B 1AL TR H R R OB AR T
PTX-OA. AN KL 1 fis.
2.2 PTX-OA D7 ERIENL
221 kKM AN FeiniGen Cig fF (250
mmX4.6 mm, 5um); FBIAHAHEE; ARGE 1.0
mL/min; A5 30 C; Rl 227 nm; #EFEE 20
uL. 7EMtEE 1R, HPLC L& @tEa, WK 2.
222 TS

(1DPTX-OA XJ R i fitt 87 : K5 % FREX 64.65 mg
PTX-OA XJ 8T 50 mL =N, FEEAEM. B2,
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E1 PTX-0A &R RERE:
Fig. 1 Synthetic route of PTX-OA
PTX-OA BEIRE N 5. 104 15, 204 25 pg/mL 5 I LIS TR .
A \ B e e s v NSRRI
B IR B A IO LU, B IE R
FHETEI & 250 AR . PL PTX-OA Jii &Kk [E
Ak (X0, WAL (V) ZeilbrEih £,
L LR Y=12.709 X+6.252 0, r=0.999 5,
B . N
4E RN, PTX-0A 1E 5~25 ug/mL £t % R R IF.
224 FEEREAL BUREIREA 10 pg/mL K%
— BV BT <2217 BT F AL 1 d
min & 6 YIRS 6 d, T F PORS R0 F DR 25

2 PTX-OA/BJO CMNEs (A) #1Z2AE. (B) A HPLC
Fig. 2 HPLC of PTX-OA/BJO CMNEs (A) and blank

nanoemulsion (B)

il %19 1.293 mg/mL X B S &, & .
(2) PTX-OA/BJO CMNEs i Shig . K% &
H{ PTX-OA/BJO CMNEs % 0.1 mL, # 10 mL &
W, GRS S min, A, IR EEE R
B, A, MALIERET, SR, B1S.
(3) #1 CMNEs #HR AW : BERERRT
CMNEs % 0.1 mL, & 10 mL &+, hni&E&EH
BEHEFS 5 min, W, NMHEERERZE, #25,
WALIEREDES, EXEE, RIfS.
223 KMEXRARFLE M PTX-0A X HE S ig &
B — AR T 5 mL BN ER, Hl& 50

B gEREIR, TR H NS H R % R
RSD 7354 0.80%. 2.24%. [ PAF1H a1k %5 41
T 5%, TFEREE R ER .

225 FaEttidi U PTX-OA/BJO CMNEs §%
“2227 WURNHISHERER REIREN 15
ug/mL), Zr51F 0. 6. 12, 24. 48 h #H{T HPLC
ME, ACSR% I H) SO0 BT AY, 115 PTX-OA
UEETHIAR ) RSDo 45 SRR, &N [A] sl i AR RSD
N 1.86%, HEiIETRIE 48 h WERE .

22.6 HEEMHRE HBCOFATHIE R PTX-0A/BIO
CMNEs 6 17, #% “2.2.27 Wi NSRS, 1%
“2.2.17 WAIE AR, WA, THE
PTX-OA Jfi I E ) RSD N 1.54%, R HIEER

P
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2.2.7  REEMCERRLE SPATHI& 2 EH CMNEs
617, #HL0.1mL T 10 mL EHA, 2HkEZEINA
PTX-OA X M8 547K 0.1 mL, Inids & il A s
fift S min J5, 3% “2.2.17 DUEAREAFERES T, T
H PTX-OA LRI, 455 PTX-0A 1 P340kt
[ %)y 98.4%, RSD N 1.63%.
2.3 PTX-OA/BJO CMNEs {5 TEHREEER
231 EWRIECH] 4 AR AR E B
BJO. AMF, H=E WM, €8, HmE
WRPE 4 AR 50.00 mg/mL. BJO 50.00 mg/mL.
FLAL5 50.00 mg/mL HIVERL, .
2.3.2 CMNEs fJ#il#%

(1) PTX-OA/BJO CMNEs [l #%: 7k e
HU PTX-OA X FE i fif 29 1 160 uL, BJO 65 uL, Hi
iz 65 uL, 1LZLEE-80 70 L TN, BT
SR, BRI E S R T B TR N
Fo BUEFESINN | mL Z518/K, 7EE SRR 3 s,
AR ARG 3 s, A A1) 2 min 2604 N 34T 3L

(2) PTX-OA CMNEs Hfil#: 2 5l ks % B
PTX-OA % 1 160 uL, L 65 pL, % 11 %45-80
70 ulL TE W, HAREAER PTX-OA/BJO CMNES
[ 2% o

(3) BJO CMNEs Hyffil&: 437l ¥ % B BJO 65
uL, MR 65 uL, FILFANE-80 70 uL TilE W, H
S ERIER] PTX-OA/BJO CMNEs 4% .

(4) 75 CMNEs fJiil 4 70 5ilkE % BUHER 130
ul, F1LALRE-80 70 uL TR W, HAREEAIER PTX-
OA/BJO CMNEs (£l 4%

233 FUALFIRPERIERE  H I PEG-400.
F-68. EL-40. % 1L14L/K-80 % PTX-OA/BJO CMNEs
SEEJRIAZ AN PDI IS o X 4 FlpL A6 5S4 A 2
AH ) e BB R R . VRAE AR, FLAL TR S
FRIELE N1 :9.2:8.3:7. 4:6, BRIFEN
200 pL. BT =S HEE, R ba = H
TEATEFANES . BUHFESIA 1 mL 281K,
TEREFE AR 3 s, ARG 3 s, DI 240 W,
PR E] 3 min (264 AT AL

FH O GRLFE I 2 A 52 PTX-OA/BJO CMNEs
SERIRIR L S EUARE (PDD. £ ILE 1. ik
1l &M, FEILZLER-80 )FL A RCR b H A Y LA 7)
B, AT SR E N3 LT A4 6 T,
PDI L HABFLAFME, FiREIE 100 nm, #OEF
F415-80 Jyfil £ BJO CMNEs [FFLALF]

234 FULFI SRR EE e R LA -

F1 TFRFMFIHIZR CMNEs K112F1 PDI
Table 1 Particle size and PDI of CMNE:s prepared with different emulsifiers

AL R PEG-400 F-68 EL-40 % 1L ALRR-80
ig=4=a $i 1% /mm PDI Hi 4% /mm $i 1% /mm PDI $if%/nm PDI
1:9 202.948.6 0.99340.051 225.8+11.3 0.932+0.043 223.4+7.8 0.989+0.010 352.8+10.8 0.756+0.043
2:8 199.94+5.1 0.866+0.036 195.9+ 6.3 0.405+0.032 222.9+6.3 0.615+0.052 293.7+ 6.7 0.390+0.029
3:7 1779419 0.228+0.020 208.1+ 5.1 0.57340.021 2222484 0.649+0.050 123.8+ 3.8 0.193+0.018
4:6 198.74+2.5 0.556%0.015 207.3% 3.6 0.213+0.020 194.0+5.9 0.652+0.033 102.0+ 3.7 0.317%0.015

80 AT, HERIE AR, EERIAFE LR
= B PTX-OA/BJIO CMNEs “F-#4%i 12 11 PDI f
s SR 1L AYE-80 Syl E by 2.5 1 7.5.3 1 7,
3.5:6.5 416, HAREER “2337 UK. Pk
ZIMESE RS RN (150.1+£10.3). (120.5+4.6).
(99.6+2.1). (98.3+4.2) nm, PDI %354 0.200+
0.047. 0.193+0.014. 0.172+0.033. 0.217£0.089.
S EE R, BE AT, PTX-0A/
BJO CMNEs ~“FI#fife SR MaEs . 4304k
7 5 yAE o ELEE I 3.5 1 6.5 PRI AR LA & .

EREMILLBIA 3.5 1 6.5 A4 ¢ 62 F R AT
A—EMEE, AFTESEMREEAT. Mk

3.5 1 6.5 M FIRIAE U488 99.6 nm, 1A% T CMNEs
MIER, WOEFR LB rm AL L.

235 AFEMAREREES & e R L3EE-80
RAAG, wWEIE A, ZRiLALER-80 AHAH
teflh 3.5 6.5, HEMAH I REIREN PTX-0A/
BJO CMNEs “F-¥¥i12 1 PDI (520 FHrbmikH )
JREWEE /BN 1.08. 325, 6.50. 9.75. 13.00
mg/mL, HAEAMER “2337 K. FERARNE
2557 °8(90.6+6.5).(95.8+2.8).(107.8£8.8),
(156.7+12.8), (203.9+58) nm, PDI 4 %N
0.27340.030. 0.358+0.048. 0.217£0.056. 0.347+
0.014. 0.534+0.007. % & 7~, PTX-OA/BJO
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CMNEs 351 F7 4% 56 55 R A JoT B A< P55 A 38 m i 384K
RELPIRIA2 A PDI,  1.08 mg/mL ()45 B4t
HEEBRHA T, MIZIEF 6.50 mg/mL. Hig [,
WAL EIRE SHABEEHRR, ERFE%MER
LR, EFE 6.50 mg/mL (178 AR 5T &R B mT AR D
il B I &

2.3.6 JMAHHHEZ. BIO RFEIGEILEE H®ER
A4 EE-80 A FLALF, T ILALEE-80 FHH AR T &= LL
N 35165, %% BIO W &N PTX-OA/BJO
CMNEs “F-¥JRi42F1 PDI (15200 i AH -0 R 5 BJO
REA1:00 210101, 1:2.0: 1, HeHE
PEIR“2.3.37T0F o KA E 45 701l 9 (95.2£3.1)
(86.4%3.6). (90.2+2.5), (82.9+4.7). (121.3+
6.0) nm, PDI %354 0.38840.019. 0.417£0.038.
0.44040.031. 0.555+0.030- 0.501+0.092. JHR
BJO FimtbE(RT 12 &, “PERAZE/NT 100
nm, PDI % BJO F &GN IE K. 725 A HER Y
%M, & BIO A E B, PTX-OA/BJO
CMNESs SRR/ e 10 2 Hefl 2k ),
HPDIEL 121 EUBIRIR. 11 EeBlFI PRk 4%
i1 2 LB R BT, RIS BIO N1 !
1 A iE

237 ANFEEAAEFES e R ILEE-80 A
7, BRI ALEE-80 FHAHA LU A 3.5 1 6.5, JHIAH
JR AN 6.50 mg/mL, JHAHFHER . BJO &Ll
K11, EHEHEE RGN PTX-0OA/BJO CMNEs
BIRAL AN PDI (520 . A AIREIE A 3s Fil s, H
REAER “2337 TR S5R@EHHEE3s Al 1sF
BIRiAE 5N (107.34+3.7)1 (110.1£1.3) nm, PDI
3918 0.346+0.018. 0.341£0.038, 8 7 a] b X i
ZF0 PDI M A K.

2.3.8 EAREFEE ke R AEE-80 NI,
R ALEE-80 A AHMILLGI A 3.5 1 6.5, HIAH &K
fE4 6.50 mg/mL, HAHF MRS BJO &L A 1 ¢
1, E@HEEGA 3 s, FEEAER X PTX-OA/BJO
CMNEs “F-#Ri42F1 PDI (5200 . 8 75 B[R] 43551 15
N1 24 3 min, HREAER “2337 WiF. 4
KiESHA (117.3+7.1), (106.4+2.8). (116.5+
8.9) nm, PDI %3514 0.25140.008. 0.233+£0.015.
0.269+0.015. FiARHEL/NHIHE A I [A] 52 2 min.

239 HADFEFEL e RiILAEE-80 AR,
FILALEE-80 Ay AR TR LA 3.5 ¢ 6.5, WA Sk
B4 6.50 mg/mL, JHAHFHER S BJO JREL N 1 ¢

1, HAEWREN 3s, BARECY 2 min, %4 1)
F N} PTX-OA/BJO CMNEs “F- #1742 Fl PDI 1] 51 .
A IR 2404 2104 180, 150, 120, 90 W,
HAREAER “2337 TN, 458 -F¥RAES 5N
(127.8%+4.1). (1147£73). (111.4%£2.4), (111.6+
4.5). (104.6+2.7). (107.9+1.6) nm, PDI 554
0.238+0.024. 0.227+0.021. 0.211+0.002. 0.211=+
0.052.0.248+0.013.0.290+0.039., 45 £ K B, 240~
120 W i} PTX-OA/BJO CMNEs “F-¥JHi4% 532 8k
NS, EIIRET 120 W PRI TR LG K.
2.4 IEXSLIHE PTX-OA/BJO CMNEs &b 75
241 EZRAERIFSER R R R R E 5
Fgs 8, X PTX-OA/BJO CMNEs “F-¥3%i 42 Al
PDI 520 £ K 3 AN 3R, 23 il AR IR FE (A,
HIRVE AR JILZLER-80-AH I & L (B).
PR (C). KM 3 HE 4 KT IERBTFRP 2 HE
S (3R 2D, %S5 ACERGHE R AE R 1L 2L EE-80
FxROARE N, HAERIEM “2.3.37 TN S BMHA,
M FARife L PDUENAEIEAR DS, #H DL RiE A
PEMIRbR . 7 ZE AT WK 3.

X EARHR AT B A BT S 7 250, SR

7N 3 AN & F 6T PTX-OA/BJO CMNESs ~F-#%i
RIS K/ NRFF N B>A>C. TEMT (£ 3)
LKW, R A B X-FERAR 5 B B,
HARFEZER B X FHRAAR WK E (P<0.0D).
Sa I g R, e RER &S L2008 ABCs,
B AR R R Tl 3.25 mg/mL, ¥ 1LIALHE-80-w 4
e A 46, HAEIIZEA 150 W,
242 sRATTRIEUE  ARAE S A GlAR =
WPEH 3.25 mg/mL, 11 ALER-80-JHAH BT = LL A 4 -
6, HMFAITIEN 150 W) il #7251 CMNEs fll PTX-
OA/BJO CMNEs, JEfE %,

#%-HY 100 uL. CMNEs [A]i I 400 uL 2878 7K i3t
TR RE, IR &5 J5 B 100 pL T EP &+, I 900
ul AR ATl S min, S8, HEH BRI 2,
TSR IR ERRIC AN Cr. T FH CMNEs 7E 4 000
t/min 2545 T B0 5 min, ¥J57E B 100 L T 5
AhEPEH, JIN 900 pL LB HEEL 5 min, JE
i, BERAE GO, AR EIREAR LA Cr.
FEL_EIETR 100 uL £E 10 000 r/min 2515 T R 250
20 min, BEEAHEOIECCNE, WA ERERL
Cso MRAEAREMZEE H B A EIRE, HRARE
HE=(C,—G)/C itHAHRER, Hd ¢ Nk
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F2 EXAWRITESER
Table 2 Design and results of orthogonal test
N oass A/(mgmL™) B C/W = TH2 FERIAE/mm
1 3.25(1) 25:75(1) 90 (1) @) @) 149.7+5.6
2 3.25(1) 3:7(2) 120 (2) ) ) 125.5+3.5
3 3.25(1) 35:65(3) 150 (3) 3) 3) 95.8+5.0
4 3.25(1) 4:6(4) 180 (4) 4 4 90.9+3.2
5 6.50 (2) 25:75(1) 120 (2) 3) “ 166.1+2.1
6 6.50 (2) 3:7(2) 90 (1) “ 3) 134.0+3.6
7 6.50 (2) 3.5:6.5(3) 180 (4) ) 2 107.8+5.0
8 6.50 (2) 4:6(4) 150 (3) ) ) 98.3+23
9 9.75 (3) 2.5:7.5(1) 150 (3) “) ?2) 162.4+3.7
10 9.75 (3) 3:7(Q2) 180 (4) 3) 1 1422+15
11 9.75 (3) 3.5:6.5(3) 90 (1) ) €))] 128.71+3.6
12 9.75 (3) 4:6(4) 120 (2) @))] 3) 126.0+4.3
13 13.00 (4) 25:75(1) 180 (4) ) 3) 162.9+7.3
14 13.00 (4) 3:7(2) 150 (3) @) 4 143.2+4.5
15 13.00 (4) 35:65(3) 120 (2) 4 @) 147.9+5.1
16 13.00 (4) 4:6(@4) 90 (1) 3) ) 143.9+3.6
K, 461.9 641.1 556.3 526.7 538.1
K 506.2 544.9 565.5 5154 539.6
K; 559.3 480.2 499.7 548.0 518.7
K, 597.9 459.1 503.8 5352 528.9
R 136.0 182.0 65.8 32.6 20.9
"3 HENW M PDI i K, Rite A —, IEAZEIALTT 45 RAE
Table 3 Analysis of variance A, R FEHREE PG AT 52 %,
HERE  WEVHFM  HEE  FHE BEE R VH A BT B9k N 6.50 mg/mL, 5 11124HE-80-7H R
A 2 666.482 3 25.164 P<0.05 JRELA 3.5 1 6.5, ThEK 120 W. 45K H
B 5016262 3 47339  P<0.01 FKifEN (82.9+5.1) nm, PDI J2& 0.375+0.024,
C 887.362 3 8.374 PTX-OA/BJO CMNEs *j’/fé?‘\j ( 1087i23) nm, PDI
2P 142.017 3 & 0.23240.038, BLEFN (100.6+£1.9) %. H45
w1 oot 3 SEATA, A R TR R VKIS 6.50 me/mL,
e 211929 . RILALEE-80- T A TR LL A 3.5 1 6.5, ThEN 120

Fo05(3,3)=9.28  Foei(3,3)=29.50

FIKHIEB AV G R B, C RIETKIIZY)
JRER .

SEREH, A CMNEs ¥R N (74.0+
4.1)nm, PDI /2 0.375+0.032; PTX-OA/BJO CMNEs
kIR N (148.949.3) nm, PDI /& 0.545+0.098,
BERA (89.4+1.7) %.

IER LA T s a5 R R, 45 #) CMNEs
SPHPRIARTE 150 nm 47, BN T ERAE

W, b Ab 7 AT G B8
25 HAEWE

Hidi & PTX-OA/BJO CMNEs Wi T4 |, #
& 10 min J5 AT, BRI 2.0%5 SRR 1%
WM E7ge 5 min, HRET, HEFHETE
85 (TEM) W %Z PTX-OA/BJO CMNEs J£45. 45
B3, w3 W, PTX-OA/BJO CMNE:s #i4%
214 100 nm, FiEE—.
2.6 {RINERLE

L 0.2 mol/L /K REN-4% SDS-PBS (pH 7.4)
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3 PTX-OA/BJO CMNEs i) TEM [& (X50 000)
Fig.3 TEM of PTX-OA/BJO CMNE:s (x 50 000)

R R BT ST R, P S 1
FETR (BRI TR E 5 0000 A 0.5 mL
PTX-OA/BJO CMNEs #HE T 150 mL Bk
o, B 100 t/min, JEEE 37 °C, AT 04 1. 24
3. 5. 8. 12, 24. 36, 48h HL 2 mL Ff &, [EIRF£R
Fo[FAFR SR TSN BT, AR VA 0.22 pm Tl
FLIEBEpE 5, HERIERI E, 115 PTX-0OA/BJO
CMNEs 7EAN A [8] (1) AR B . 45 R LI 4. H
Kl 4 il E i, CMNEs 7E8: 2 2 h J5 REUR i R 3ei
20%, 48 h RFREIHEN 67%, £ CMNEs Bf
SZREINRE . ARSI RS I BN (] 7E 48 h S
M IR FE 2R %, nTRe 2N PTX-0A 1E/K
bR A T AR HOAEAT 48 h I TE) A BRI .
2.7 RREMELE

271 ERAREMESCES % “2.4.27 TURsLAATT
# #7351 i) PTX-OA/BJO CMNEs £ 40 C%M1F
10 d, 20 51F 55 0. 5. 10 KRB & HoF- 2k
1%, PDI fifudf a3, R IR 4. 45801 CMNEs
1540 CHATRaEMEZ .40 CHBOGM N RAE 10
d, CMNEs fifRsEARREFA, (HAHRMBLE
B, RSD 1HN 7.1%, JEF A HEZ PTX-OA 1E5
BT o )5 AT LLX PTX-OA (K45 F al b 7 i3k

80

60

RRBURIE Y%
£

t/h

4 PTX-OA/BJO CMNEs 5N HUE Hh4k
Fig. 4 Drug release of PTX-OA/BJO CMNEs

# 4 PTX-OA/BJO CMNE:s =R E MR 18 #4250 PDI
R

Table 4 Particle size and PDI of PTX-OA/BJO CMNEs
about thimble test

A ) /d Fif%/mm PDI A3 5%
0 1069443  0275+£0.032  102.8%+18
5 1059451  0.319£0.033 104.0+1.2
10 109.6+4.8  0.45140.091 91.3+2.7

— Bt DR iR AR e . RN AR, BB
il % U7 ) CMNEs 208 T i = 8GR AT

272 KHIRREMESLES 3% “24.27 TR HtiabTr
#4153 PTX-OA/ BJO CMNEs 7E 4 “CUKkAE K
BEEAFH, AT 1. 7. 14, 21 28, 60 KHUFE
e Fkife. PDI AR, 4R NE S,

# 5 PTX-OA/BJO CMNEs K H#2 & iR 3 k250 PDI
RIS
Table 5 Particle size and PDI of PTX-OA/BJO CMNEs

about long-time stability

FiF A]/d Fif%/mm PDI L3 5/%
1 1087433  0.232+0.023 100.6+1.1

7 108.1+25  0263+0.026  103.5%+1.6

14 109.1+£3.6  0.395+0.025 97.5+2.8
21 105.0+43  0.370+0.065 99.1+0.8
28 108.8+33  0.368+0.035 99.7+1.1
60 1214465  0.462+0.045 101.6+2.0

Fa s ME Sz 45 LR ] PTX-OA/BJO CMNEs 7£
4 CEEEIABE FIRAT 60 d A2 AT
2.8 {RIMAREES LIS

B R5 7P BUE KA HepG-2 4474 3
96 FLANMIRE F=A T, BEFLINAH IR 200 uL, 40 %L
Y1 5X10° 4>, 37 'C. 5% CO, 21 N4k 414357 24 he
23 ¥ PTX-OA/BJO CMNEs 4. PTX-OA CMNEs
. BJO CMNEs 4. %51 CMNEs 41, %R /5¥25%)
I SERS AL, BRI BIRE A 54 504 100,
250 1000 nmol/L, &Y 6 MEAL, HBAMZ
O IE S AT A B PE X R 2 . 4k 4LRE 5% 24, 48 h,
FLIIA 20 L MTT, & 4 hJ5, #2:EiE, #n
A 160 uL DMSO &% 10 min, %% M5 1% F BEbR
AXHE 570 nm AR IERE (4D fH, THE4RHAE KD
Hlx, FRNLE 6,

YT AE AN R = (A e — A z0)/ A e

X H GraphPad Prism 5 #{41E &, PTX-OA/BJO
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% 6 & CMNEs 1EF 24 h 70 48 h FIZBREE KHHIZE
Table 6 Inhibitory rates of CMNEs with 24 h and 48 h
25 AF FI B ) /h A (AR 2%
5nmol-L! 50 nmol-L™! 100 nmol-L™! 250 nmol-L™! 1 000 nmol- L™
PTX-OA/BJO CMNEs 24 02+1.5 11.6+2.1" 36.0+2.17 58.4+3.6" 62.7+32
48 11.7+21" 16.0+2.6" 54.0+2.8" 755+1.1 75.8+3.1
PTX-OA CMNEs 24 35409 21+1.0 235432 474429 63.5+4.6
48 0.8+0.65 3.9+13 362422 76.8+3.0 78.0+4.3
BJO CMNEs 24 0.0+2.0 21+13 1.9+0.8 113422 28.7+2.9
48 12420 25+19 23423 3.0+2.6 15.7+£4.0
%5 CMNEs 24 1.6+1.4 23+0.7 23+1.1 5.0%3.0 6.742.3
48 13+2.1 1.8+3.0 21+13 3.6+1.8 8.843.6

5 PTX-OA CMNEs 4 te#%: "P<0.05 "P<0.01
'P<0.05 “P<0.01 vs PTX-OA CMNEs group

CMNEs 201 PTX-OA CMNEs ZH7£ K Y [
(5~100 nmol/L) [ ZAFAE B E M2 . 24 h 50
nmol/L 525645 %, PTX-OA/BJO CMNEs ZH 411
%9 11.6%, PTX-OA CMNEs 415 2.1%, 2 41404
R EZER (P<0.01). 48 h fs2ih 45 B 5w,
TER AT 100 nmol/L B 2 M 2% 22 7 A7 B i ¢
TFEE L(P<0.01), LS5 SRR ] BJO 5 PTX-0A
(PTIE PR AT 200 B A= K PR ) B — s 1 W R o
3 Wig

WI7 REE B R AGSANH R AN, 75 DY
FOw T EA RS, (HZRTEsEms. e
FESR R AR ) NP2, R 2 e R i Pk E
FETTRCR, ST IEIER, B9 AT 7 280
WA ThEE. FIRS, 250 TREZHEER T H
ZHLA BTN, R, TERMRIIRT
25 5407 2B FH AT DLR AR 35 ELAME 2200,

YKL 25 R GELE TR 2540k 48 v A TR 2
WrBL KZ R R R R B2
MMM AT, kA R R
K. Fag MR 8. R CMT HoRBE
P A AR DL K 2 LE A TR AR P AN AR
PE. ¥ PTX-OA 5 BJO BXH #ll % 5k CMNEs, 2
TmRkaETE, PTX-OA/BJO CMNEs 2218 R,
REE o B IER ILER, WORIREESE R Thak . oF
Tt R FH 1L TR 2525 R IE A8 AR 06 0ot i) 6 Ak 7 Fn T2k
1THhAl, RAMTAN 45 5 R 4.

A Ah 1) a0 M B M 45 R B 7R, PTX-0OA/BJO
CMNEs HAERAMIER, (HIX L5852 i)
WA . B T RIE T ZE — Dot s i A .

TR P SR8 AR 22 il TR 418 P X e 88 4 D 32 700 e
HENEAAL
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