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Formulation Optimization and Characterization of Docetaxel PELGE Nanoparticles and Preliminarily
Evaluation of Its Drug Release and Antitumor Activity in vitro
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University of Electronic Science and Technology of China, Chengdu 610041, China; 2. Patent Examination
Cooperation Sichuan Center, the Patent Office of CNIPA, Chengdu 610200, China)

ABSTRACT OBJECTIVE: To optimize the formulation of docetaxel (DTX) -mPEG-PLGA-mPEG (PELGE) -nanoparticles
(NPs), and to characterize it and evaluate its in vitro drug release and antitumor activity. METHODS: PELGE were synthesized by
ring-opening polymerization. DTX-PELGE-NPs were prepared by using emulsion solvent evaporation method. The content of DTX
in DTX-PELGE-NPs was determined by HPLC. Box-Behnken design-response surface methodology was applied to optimize the
formulation of the nanoparticles using the amount of DTX, PELGE and poloxamer 188 as independent variable, using entrapped
efficiency as dependent variable. The particle size and Zeta-potential of DTX-PELGE-NPs were characterized by laser particle size
analyzer and transmission electron microscope. The in vitro release of the DTX-PELGE-NPs was investigated by ultra-filtered
centrifugation, using DTX injection as reference. In vitro cytotoxicity of the DTX-PELGE-NPs was investigated by MTT assay,
using DTX and PELGE-NPs without DTX as reference. RESULTS: The optimal formulation included 2.80 mg DTX, 20.60 mg
PELGE and 6% poloxamer 188. The entrapped efficiency of optimized DTX-PELGE-NPs was (86.79 + 1.32)% ; drug-loading
amount was (10.21 £ 0.78)% , and average particle size was (78.4 + 2.9)nm; polydispersity coefficient was (0.187 + 0.018) and
Zeta potential was ( — 20.6 £ 1.5) mV. Furthermore, DTX-
PELGE-NPs showed a regular spherical and uniform distribution

A SESIH U148 B2 T AR (00 3) S i TR B ik
T H (No I T4 (20191305 ) ; VU148 BBy B2 =7 2x ik 24 W e ) Bkt

(AL 391 (No.JI | Fi22 [ 2020135 ) under scanning electron microscopy. Compared with DTX
S FASZGIN WL . BFSE O 2502 . HLIE - 02885420087, injection (accumulative release rate of 92.3% at 4 h), DTX-
E-mail : 799583718@qq.com PELGE-NPs had a significant sustained-release effect (accumu-
#AEEE U5 L. WSS ) E R . i . 028- lative release rate of 78.6% at 36 h). 0.1-50 pg/mL PELGE-NPs
85420338, E-mail:xht927@163.com had no obvious cytotoxicity to human breast cancer cells
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MCF-7 (P>0.05). 0.5-10 pg/mL DTX-PELGE-NPs could significantly inhibit the growth of human breast cancer cells MCF-7,
and its inhibitory effect (except for DTX-PELGE-NPs 10 ug/mL group) was significantly stronger than that of DTX injection (P<<
0.05). CONCLUSIONS: The optimized formulation is stable and feasible. The obtained DTX-PELGE-NPs not only have uniform

particle size, high encapsulation rate obvious slow-release effect, but also have stronger anti-tumor effect in vitro than DTX

injection.
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I TTERITR G R4 . 2682 InfinityLab Benchtop
TS R 48 (52 5 Agilent A 1] ) , Nano ZS90 IOk &
ST A (J% [ Malvern 23 w] ) , H-600 #4375 5 HL 85 ( H 4
Hitachi 2% ] ) , UPH- IT -10T %) 4)5 3% 8 4fi /K X ( i #7 #
4l B H A BR A A ), Nanosep® M I8 45 (#L /1 20 F 0
300 000, 3% [ Pall Life Science /A ) , B 4% (# #2731
48 000~12 000, 2| Sigma 2\ 1) ) 45,
1.2 FEHRBSAF

DTX J58F 25 (415 20180412, )i >99% ) . DTX %}
HE 5 (FHE5- MO30SAS, 463 >99% ) ¥ 7 K& W)
HARA PR w5 DTX 3 58 W (L5 190815AN, 41 i >
99% )W B V1.5 18 3 = 2545 BRI A W) s 18 e (it
20190809) . P i (#£5- 20180120) F 1 [ ey ik Ak
T A B & 5 9H % 70 1 188 (#E 5 190323) I A &
BASF 2wl 5 iEi#-80 (41645 20190112) W { AR e fb T
A5 B4 I3 (k5 20190722) W [ g5 5236 R A
PIRHEA B2 w5 150 P 85 3 9 (4L 5 190620, FLA%
0.48 g/32 )Wy H AL i 25 e fn A BR 23 F] s RPMI 1640 8557
BE (4t 5 20190508) 1 H 3% [ Hyclone 2\ il 5 1 M
(MTT) 4 F 3£ [E Sigma /A vl LR (LA, #it+520190124) |
IR (GA L #E45-20190205) \PEG (L5 20190130, A%
53T Itk 550, 40 5% ) S50 [ 1R =7 2 BRAIE9E BT 5
CIE R ETEA, AR R oA, KR alifhoK
1.3 4HpE

N FLBRAER A MCF-7 W [ op [ B2 B0 4 i 2=
YR
2 FiEEHER
2.1 PELGERIERSRIE

R A AR R 2 i 1A S 56 25 SR - 5 2% SCHk[8 — 9], 44
LA:GA N 7:3(JEE/R ) , 2R HITF PR 2L R 11l 73 PELGE
(4l >99% ).,

1 IR Y615 A1 'H-NMR X} PELGE #E1 T4k 27 45 74 5
W 5L 1, ERI 1A, 2 900~3 000 cm ™ Ak 1K
WS C—H R4 i sl , 1 760 cm™ AR I C=0
) 1 465 % s 06, 1 090 em ' S O—CH. 114 fif1 45 % 5y 1%
PELGE £ 31 PEG 5 PLGA HIIR &I , HoAR TR =
bk PELGE (/63 & I PEG Y63t Hh #2 JEhrAdh S 850
3400 cm Kb RY SEW ST , R B PEG YIE B R AL Sk
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Fig 1 Identification spectra of PELGE
2.2 DTX-PELGE-NPs i &

SRRV % 2 34 % DTX-PELGE-NPs,, FRHL
DTX K24 2.0 mg. “2.1” 5 N PELEG 20 mg, MR Z
Bis-IN TR A 500 (5 1, VIV) 5 mL A% i , 4 A Al , 3%
SR (B 200 W, TAES s, [8]8K5 s, FIA) 1 min, $57K
5 mL 218 45 A HAR , B B ALK BIWI L 5 8 iR p)
FUMAZ AR TP 188 0.5 g 17K AH 5 mL H, FRIK
TR 1 minJ5, T 40 CEASHERE 8% 1 h IBREFL
WP A AL, 42 0.22 um AL A g, BIFS DTX-
PELGE-NPs (% DTX 0.2 mg/mL . PELGE 2 mg/mL .JA7%
VI 188 5% ). [AlHil 2 AN DTX [ PELGE-NPs.,

2.3 DTXHIESENE

23.1 g4 DL Kromasil Cis (200 mmx4.6 mm ,
5 um) AR, LLZIE-7K (6040, V7V) R sl ; 460
WK 228 nm; FiiE b 1.0 mL/min; H: 358 25 C 5 iERE
oM 20 uLs

2.3.2  VEWTE (1) X B8 S VAT R S PR DTX
HEY 10.15 mg, B T 100 mL 0, A FY B i o
2 ST AL S 101.5 png/mL 8 X B A - (2) 43t
RV BU<2.27 TN DTX-PELGE-NPs 7% 1 mL, fill
AW ERBFERE 10 mL, B AR 3 min 35, 4
0.22 pm AL UG RIS 2T, OB, BIAS o (3) B3P X e
W : JL“2.27 35K PELGE-NPs %7 1 mL, 3% b i fiEat i
VW A VA A

233 LEMHEL S BIEC2.3.27 T X IR S R
T VAR B X IR OE i, #e2.3. 17 I AR
HEREI 2, e SR s . 25 R B R, DTX A0/ B i ] 2
k5.8 min, IS4 X6F B Y A X 107 B[] e TG €8 135 06
IR B DU 0 55 A AR G i g ] 1) 43 S BE YR 1.5, L
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Fig 2 HPLC chromatograms of DTX control, test
sample and negative control

234 ZRMOCRFE KRB REI2.3.2(1) 7T ],
VTR, 0 R AR R, A5 DTX S iR B 434 2.5.5.,10
20.40.50 pg/mL 1 RANVZNMEEWE , #5°2.3.17 0T 3 5%
PEBERENE 0 S ORER . DL DTX F R (C) WAk
b TR (A) R AABARHEF TERAPE RN . 50 878, DTX
[l ) 5 2 A=17.626C—8.354 (R*=0.999 6) , & 1
DTX 7 2.5~50 pg/mL £ 41 il PN 5 06 e R, R 47 R 28
PEXRR,

2.3.5 R KR EEC2.3.2(1) TR 4 IS
T8, R R R, A5 DTX 5 BE 43 1) R 5,20, 40
ng/mL B FE SRR, $542.3. 17 T 358 244 F 1 d N4
S SRR E 6 UK, il SRR, 558 H N FF
MLk 3 d 3k 6 WHEFEIN A2 , 0 SR G TH A, 5 4% H RDRS 2%
FEo AR RIR, 3 TR R EEAE S A VR H N RSD 435l
M 1.73% .1.56% 1.13% (n=6), H A RSD 43511 1.01%
0.97% .1.21% (n="6) , R AHE % R 4T

2.3.6 FHAEMEXK  H2.27 35 F DTX-PELGE-NPs %
WL A6 07, 452.3.2(2) "I R il s Al i A L P
“2.3.17 I N S AR HEREIN R | T S0 T AR bR v i
Lt E S E. 45RER, DTX S EARSD H 1.36%
(n=6), RUITLELIERLT,

2.3.7 RREtERE R REC2.3.2(2) 7 g
W, T2 R CE 0.2.4.8.12.24 h I142.3.17 1
N EAGE SRR E SRR A, S5 R EUR  DTX I
LA RSD 47 0.61% (n="6) , #IAMHK AR T E iR 5%
PF IR 24 h NRRE Mk R AT

2.3.8  [ICRIRES KR E2.3.2(1) 7 R X} B S i
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T8, R R R, A5 DTX 5 BE 3 )l 5,20 .40
pg/mL AFE SRS, 43 A “2.3.2.(3) " J T Jo a5t vk B
43 51 R 50, 200, 400 wg/mL ) BH 1 X BE A W, B
“2.3. 17T GG A AN E 0 SR T AR TS [ i
o BAURBEMNE 3R ZERIR, 3R BT
[T 2 43531 o4y (99.2 + 1.5)% . (98.9 + 0.9)% . (100.1 +
1.3)% ,RSD 43524 1.51% .0.91% . 1.30% (n=3) , £ B )5
DERRE R AT
2.3.9 FEMEHEHE HU“2.273 F DTX-PELGE-NPs &
W, 4%2.3.2(2) " WU Iy vkl g sl i i, % 2.3.17
T i 25 A EAEI R | 10 S0 ThT RO b o R e 1
B,
24 BHEMFHEHNNZE

B “2.2" 3 F DTX-PELGE-NPs ¥ 1 mL, il A
A, PL6 500 r/min B0 50 min, B FE RGOS =, %
“2.3.17 I AR SR HERE DN E 3 YK, I SR TRIFR, FebR e
27535 DTX & 2 )7 4% A 1155 DTX-PELGE-NPs
F AL BRI R 2 i LB R (% ) = (W o — W )/ W X
100% , 20255 (% ) = (W o= W) | W< 100 % o ZUH, W
78 DTX-PELGE-NPs ¥ H DTX (8 5 8, Wi dR
ARV P B DTX % &, Wné /s DTX-PELGE-NPs
%5 % DTX-PELGE-NPs {5 59, 455 BoR , bR
2390 h (72,45 £2.72) % . (6.92 +0.53) % ,RSD
3R 3.75% \1.66% (n=3) .
2.5  AbF7HI Box-Behnken i%it-Mi 5 & % 4L
2.5.1 Box-Behnken ¥t 7E Hij I 7 52 45 45 SR 1 KL Ak
b ABFSE PR DTX-PELGE-NPs £, 3 Z& 52 i 45 K 1)
3 & . DTX Al (4) \PELGE & (B) JH & 70 It
188 (C) AR, W R (Y) AR, RH
Design-Expert V8.0.6 {4 #1713 [N £ 3 /K ¥ it .
DTX-PELGE-NPs b/ AR 5K L3R 1, FLSLge i 58
HERFE 2,

&1 DTX-PELGE-NPs &b HFHIEZES5KF
Tab 1 Factors and levels of DTX-PELGE-NPs formu-

lation

K 4,mg B,mg C,%

-1 05 S 1
0 275 215 6
1 N 50 10

252 BRI G 55 224 M K Design-Expert
V8.0.6 A A R, G5 EIR, IREIC RN
Y=7.93—0.60xA4+2.08xB+0.22xC—0.15xAxB—0.85x
AxC—0.35xBxC—3.39x4°—2.59xB*—2.74xC*(R*=
0.957 2) , B i 2 (P=0.006 3<<0.01) , 2 $LIH A b %
(P=0.076 6>0.05) , 7 BRI AY B 57, BB AL S0 225K
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R2 DTX-PELGE-NPs{ WL HFRELER
Tab 2 Scheme and results of DTX-PELGE-NPs for-

mulation
ERE 4 B C AHE, %
1 1 -1 82.25
2 0 -1 | 81.65
3 0 1 | 83.88
4 0 0 0 88.14
5 0 0 0 88.26
6 0 1 -1 84.32
7 -1 1 0 85.95
8 0 -1 -1 80.74
9 -1 0 1 83.12
10 -1 -1 0 80.23
1l 1 0 | 8126
12 1 1 0 8341
13 -1 0 -1 80.79
14 0 0 0 87.55

15 1 -1 0 7837

2% A R AR 2 (AR ] B S G 2R AP AR BLAE
Mo XA T B E R LB, WK B. A" B*.C*
X A A R (P<<0.01) , 1[N 2 A.C.4AB . AC,
BC X3 0 i 3 0 (P>0.05) 5 3 N R X %
MBI KNI N B>A>C., 455143,
%3 DTX-PELGE-NPs b FHIFFE DR
Tab 3 Results of variance analysis of DTX-PELGE-
NPs formulation

JiEFRR FhiAl FIi )] F P
it 123.85 9 13.76 1243 0.006 3
4 288 1 288 260 0.1617
3444 | 3444 3L 0.0026
040 | 040 037 05717
AB 0.09 1 0.09 0.081 0.7870
AC 289 1 289 261 0.1671
BC 049 | 049 044 05354
£ na | 04 3836 0.0016
B 2480 1 2480 240 0.0052
¢ 2175 1 2175 25.06 0.004 1
73 554 5 111
S 525 3 175 1221 00766
s 029 2 0.14
BEE 12938 14

2.5.3 A& HAE (A B 4 AT 2R Design-Expert
V8.0.6 R A 22 il f 35 2 (g e 1 17 — 4kl . 25 R LA 3,
FH &I 3 AT, B 45 DTX 4 . PELGE & FlH ¥ V0 1
188 R FE 3G N, A A W iy F ok, 4 =35 %
IR E IR A UG AR BRI R, i 2.5.27 I
T BT AR A RO A SR AR 4 T DTX A 4 2K 2.81 mg,
PELGE 12 20.62 mg, JHI& VI 188 Ve &2 6 % , Tl
FEPR K 87.15%

2.5.4 BOESEE:  TEANGEN SIS R A LA B A5G
PR A 0 a1 7 P45 B B 0 AL J7 2 DTX ] # 2.80 mg,
PELGE It 20.60 mg, % VD I} 188 Vi & 6% . #& ik
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B3 BRNIE R EMERAX SR = 4Em Ay E

Fig 3 Three-dimensional response plots of influential

factors interaction to entrapped efficiency

B titAb Jr il 4% 341t DTX-PELGE-NPs HEATH0HIE . 45 H
7~ . DTX-PELGE-NPs 1) fi 3 % by (86.79 + 1.32)%
(RSD=1.52% ,n=3) , 8 7 (10.21 £ 0.78) % . 5
U IO 19 i 2 557N (0.36 % ) , 2 B T e pli Ak
T AT,

2.6 DTX-PELGE-NPs g4k 5MEM

2.6.1 RLFEF Zeta EAIATINE #2547 00N Fe LAk
J7 il & DTX-PELGE-NPs, UK H % , SR FOC R 73 #r
AT 25 °C M5 AR 90 45T W RLE Il Zeta HIA , T
SEME 3K, HAE 1k 24y Bt HR £ (PDD) 43 A7 b BE 1 3
AIRREE . 45 B R, DTX-PELGE-NPs (1) V- ¥4 K i 2k
(78.4 +2.9)nm,PDI_}(0.187 £ 0.018) , Zeta {17 ( —20.6 +
1.5)mV(n=3), HiJEF Zeta Hi (753 Ai [EIHE 15 kg 5k 24
W, T 478, H PDUE AR , 3R W ANKML A s B R HaL o7
SAIEIE] . AR 4A (4B,

14 200 000
12
10 <150 000
& 8 =
B 2100 000
= =
3 50 000
0+ 0F
01 1 10 100 1000 10000 —200 —100 0 100 200
R, nm Zeta {7 ,mV
ABLEESM i B. Zeta LV %]
CBSFHLEEIE (%20 000)
B4 DTX-PELGE-NPsfJR{E
Fig4 Characterization of DTX-PELGE-NPs
- 2496 - China Pharmacy 2021 Vol. 32 No. 20

262 JHAME #2547 F Ak J5 il 4 DTX-
PELGE-NPs, U1 mL, JZK# B 50 15 ) , Tk I AE 7 5 ik
IEE 4y ] D) T 2SR B 10 min, FH 2 % Tl 5% R T T 4 £,
40 s, FHUBACIE T 2 RIS SR 13 55 i 5oL B
. 4R B, DTX-PELGE-NPs £ 2850 , K/ —,
TGN, FUREEAE 80 nm A2 AT, 5 2.6, 173 kL L 2
SRR —F, ZER LA 4C,

2.6.3 RSB E S R E.OBIEE TS
2< . B DTX VS RN F5 “2.5.47 I F e 4y il 45 1
DTX-PELGE-NPs 4 | mL, 205l & TS 48 I FL X 4%
T BT A E TS 0.5% FLHE R 1 mol/mL itk
YiR-80 MR L 2% v (PBS, pH 7.4)400 mL 1, T 37 C
AMF T FEER Y (100 t/min) , 435+ 0.0.5.1.2.4.6.8,
12,24 .36 .48 h BFECE TR 1 mL ([a]BFRM i ) i 25 5 F
WPBS). SLIEA 3K, 42,317 N (i A AR
E W T AU A ST R HOR : R HOR

n—1
(%)= [e.xV+ _glcix Vi Worxx100% o itqj s WDTX%%ZT‘E*E

4 DTX AT it 5 VAR BRI IBGEHT IR AT vV 3k
IR PR AR ¢ o, R DTX AU, b i on L
FEWR K, 45 % %75 , DTX-PELGE-NPs (% 5 il i % [,
DTX [T 41 1% : DTX TESTIAE 4 h i i RBUVRE R L)y
92.3% , 41T 5E 2B ; DTX-PELGE-NPs 7E 36 h i )
FRRCRL R 78.6% , ML 5C 2R, Z S5 % #i B ik
o ALUL, W B2 AT M AEAE D] R 25 5, DTX-PELGE-
NPs (R 26122 , OO IR BN s M L F DTX i
ST, DTX-PELGE-NPs .7~ Hi T B I 19 2% 1% B il 5
o RIS,

120 = DTX 4
e  DTX-PELGE-NPs

1004 .
S 804 ¥ bt +
2ol 7

204 | #

ol £
(I) 1I0 ZIO 3I0 4IO S‘O
1E] b
5 DTX i §t & #1 DTX-PELGE-NPs B4 {2 4 £% 5§

Hh &

Fig 5 Release curves of DTX injection and DTX-
PELGE-NPs in vitro
2.7 RSP E R IR MY
K F MTT % % %8 DTX 7 4 # . PELGE-NPs #lI
DTX-PELGE-NPs X} A LA 9 44 il MCF-7 (1) 4 Jif 55 1k
YER o BEBUE T XA 39 0 A FL i 40 MCF-7, /]
B 109% a4 1035 F1 1% 75 55 2 (1 RPMI 1640 15 5% 5 (L)
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TR 8 SR ) R, TR #2 5% 10"4>/mL
PL100 pL 270 T 96 fLAR 1, T 37 °C .5% CO. 551 T &5
F2 24 h(FEFR LA o B A B BEAL 53R 28 0 B2
ML 25, 25 I BRI A S8 15 97 55 100 pL, 452540
435 A £ PELGE-NPs 0.1,0.5.1.5,10,20.,50 pg/mL
(LA PELGE-NPs i1, i it ¥ % B S5 i W S g 25 A1)
87 & DTX . DTX-PELGE-NPs 0.01,0.05.0.1,0.5.1.5.10
ng/mL ()  DTX i1, 4 PELGE-NPs 20 ¢ J& 45 &5 Fe
b5 FE TS ) B S8 4 B 3R L 100 uL, A4k 3N
flo #3824 h)5, 58 % BIHW, A 500 ng/mL MTT #F
50 L ; AKEE0F 4 h, 355 MTT IR, F PBS 5
A HHFA 100 pL, R AR T 570 nm A AR 2
HALHDEHE (ODME ., L E A 3R, A4
PRI R HIRAETE R (% ) =0D,/ODx100% . U, 0D,
R 45 25 41 AR LAY OD E, OD, Ry 25 14 X B8 ZH 41 it i) OD
{E . >R FH SPSS 19.0 F {4 X4 ik 47 80 [N & 5 2 0¥,
K46 K #Ea=0.05, 455 B /R, PELGE-NPs 20 41 i (77
TG, HHAE 5 B B TO 6, 528 N BRAT Th AR
=R TG T E X (P>0.05) , B PELGE-NPs X%} A%,
Ji 95 4 M MCF-7 9 A K JLF- JC 52 i, % W] PELGE-NPs
VERBARA R RAR 2P . 2 DTX ik i <
0.05 pg/mL A}, DTX 0.01 mg/mL 2 Fil DTX-PELGE-NPs
0.01 pg/mL 414716 H 348231 90 % ; Bifi s DTX it
e BE B 3G, DTX F1 DTX-PELGE-NPs 2H 44 fifd it 7 1%
G REAR, W AR R B . X DTX it vk
Ji =0.05 pg/mL i}, DTX #1 DTX-PELGE-NPs 4% #¢ J& £
2 1 A T SRR I B s 1 0 BRI 2 BRI (P<<0.05) , HL
DTX-PELGE-NPs 5 ¥¢ & 41 (% 10 pg/mL 2 41 ) 44 A 1)
FETs R B BT R DTX 4 (P<<0.05) , X FIDKE
DTX f1 2k F PELGE-NPs 1 ] #4838 DTX %} A L5 46 41
JIMCF-7 ARSI E R . S5 R Wk 4,

x4 BRAANIPEMHEMCF-THEFEEZE(X+s,n=3)
Tab 4 Cell survival rates of human breast cancer cell

MCF-7 in each group (x+s,n=3)

4151 MRAEER, % || A MHREE, %
EIENN G 100 DTX 05 pg/mLé 6274297
PELGE-NPs 0.1 pg/ml#l  96.6+32" DTX | pg/mL4 56.6+3.7°
PELGE-NPs 05 pg/mLé4l  98.7£29° DTX 5 pg/mL4] 485142°
PELGE-NPs | p.g/mLé’ﬁ 959+49* DTX 10 ;Lg/m].?ﬁ 384+2.1°
PELGE-NPs 5 p.g/mL4l 992434 DTX-PELGE-NPs 0.01 pg/mLé4l 933421

PELGENDs 10 pg/mL#  948%41° || DTX-PELGE-NPs0.05 pg/mLé] 813424

PELGE-NPs 20 pg/mLél 986136 DTX-PELGE-NPs 0.1 pg/mL4l  70.1£54"

PELGE-NPs 50 pg/mLél 95342 DTX-PELGE-NPs 0.5 po/mLé  49.6£277

DTX 001 pg/mL 4l 923437 DTX-PELGENPs | pg/mL4l  432403"

DTX 0.05 pg/mLe] 882141 DTX-PELGE-NPs 5 pug/mL 4] 398433

DTX 0.1 p.g/mL 4l 75.6£55" DTX-PELGE-NPs 10 pg/mL4] 33529
T A A IRAE LR, " P<<0.05; 5 DTX 41 [, "'P<<0.05

Note: vs. blank control group, *P<<0.05; vs. DTX group, “P<<0.05

FEZEE 2021 FE 0 ERE0H

3 iTit

DTX F 228 nm J A A7 5 KW, {H 2 PR v 4
TR HP A ARk i R -80 FE 1 I8 Ak AT W, R R 4
JEIE N E DTX & it 23 A 8RR 22, AR W58 FIL
HPLC 75 /40 B D RE T BR AR T30, FE1EHE 228 nm 1
o DTX &5 it R U 4, oA Bem g 2 @ k. [T,
AR TR L5 2 R R W AR | 2% SRR Hh L
IR B S 2 RN R, e g LA 217K (60: 40,
VIV) A

AR ZH FE A RS RN — 1Y
PELGE-NPs, Jf- H.i 12 18 15 768 75 0 23 | Bsf [] T 8505 4%
PR A 5 T 7E PR AR YE R (50~200 nm) ™. [A]IF, iy
S B E S, 6 P A4S 52 DTX-PELGE-NPs i [
A1 PDI 1) 56 8 K &, i F JE F1 PDI A 52 DTX H & .
PELGE FH &R VU 188 1R B8 B R4, DR M AE 2% 28 ik
e Ak T Bst K B A PDIAE M A 5 DAk i FE A . 0 dst
R T 2505 R A AR AR B, SR ROk T s i 1
—ANE AR AR, A df F R R A A i R R R A
YR K HAT E R S OIS DA AL A
AT S A R AR RS

AW 9% 3 i3 Box-Behnken 15 11 - Wi i i B dy @t T
DTX-PELGE-NPs (S5 R, w1 WF 58 HE 480 T 4%
R EER . 45R 8N, M#%E DTX & . PELGE
FHIE VDI 188 i B A3 N , A 3 38 18 5t St ki iy
#at . EH M HIE R R 24 DTX A PELGE ik 8] — 72 &
i, B R 2 Dk B A, A4S, R ECR
PRI B Y BB 2 AL ER N R IeAh  EFLIE
Vo TR 2 b ) FL I R A D A R 1 S A R
FR 0 g R LA AR 2 R SO R R EE /)N, R e )
FLARS A M, T BEAIC AL B, R, 7638 B R 7L
AR B I k28 I FL A T o R S R R
FEELIN

RSNEM 45 R B8, DTX-PELGE-NPs S 5 BRIE , K
AN — HARHDGH . IRSNBEIIUE %5 52245 L /R, DTX-
PELGE-NPs [ B it % v DTX {3 9118 , H 24 /7
LRI R RACR . X SRR 2 DTX-
PELGE-NPs [ 545+ it i), i3 F TR 25 14
KV UG B WO, B R BN e , Rk
PR AT BEPERAG ; IR, HAT 3K HERIZE Y PEG 123
[Ea) 57 BELAE AT BEL L 40 KA 22 18] g EE 4 AR i, LA D24
KL IRAE T B AR , A B IRICR T,

1£0.05~5 pug/mL 7t Fl A , DTX-PELGE-NPs fit £ Jif
BEPE R T 00 DTX . H 5 R 94 Kk g fig
TH 2o R 200 L% PNV T AR 0 24 e PR B, RT3/
H PEG BA3 5 48 i 1 AN Kok E A iias 40 ik 1 58 ) B
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SR, T 5 24540 ) LR A M e sh . Tk

G S 04 2 L 0 200 6 11 S A ST 18] (4 1) R

AR RE T AR L R T R BT R VR RS R, DTX-

PELGE-NPs fll DTX (Y4l fu s i . g b 7EIR N

PRI b, bR A i Ak T AR S AT BE A A T

DTX-PELGE-NPs # 5, (15 23— 255200 T LASRIE .

28 bRk, LAk i Ak Jr B8 E L WT AT, BT 4% DTX-

PELGE-NPs R 21 5] , il A0, ZORSCR WL, (A5

BUMREER T DTX 5
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