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PDLLA2000, B fSieAy) TAEA FRA R, DUE W (THF) , figal, Jbaifb T BEfREh 28 vh s i
(PBS), ¥} 0.01 mol/L(pH=7.4), b ZKERHEA AR ; B4R M TR ENTLE, #H
i 35005 FLARE R A0 AR (MCF-7) , FARK=258 — BB LR, Fe ki34 o pr k.
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Malvern Zetasizer Nano ZS F7 AL ( B/R L2 F)) . Olympus FV1000 30 SR A 5 B3 ( H AR AR
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1.2 #RBLFHIH &

Ficfl 1 mg/mL DPBA [ THF ¥ f1 5 mg/mL PEG-PDLLA [ THF /AW, 570, FRS WA 45 il
200 mL DPBA THF ¥ A1 1000 mL THF {&# T 4 mL EP & | 4 IR YRl 5 259 i i i HL BOA [l 1
PTX B T 4 mL EP &, DPBA 5 PTX Fie LAl 1:1, 1:2, 1:4, 1:6, 1:8, 1:10. HRAEG Kk
TR THORAR, S R E ). i THF €A% 1 mL, @R HRAEYWTEEFEM. T
20 mL BEEIEAINA 5 mL KB oK, 4 L3R THF BRI A BB, JE8A 5~ 10 min. J 35
E TG il ARSEM (LA S RO R, 2Bk THF, HEJOWIE R 1. 1 0.22 pm
(7K AH L U8 Sk A UV, 15 B Z R GARRLFI
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SRESCHR [ 21 ] RIS TROR. RS IR 76 T RCR & DLV PR Y O BEa ot
T (WISAE <0. 1, BOAR IR 365 nm, B THUR d,= 69%) AZ 1, mIrsRBIE S FRiHE57,
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K, & F ¢ 5300 R B FHEHFNNAE S DGR FR0% s A RN A 53 318 2 PR R R AR TR UK
AR R 5 1,0 14350 1 B RN SRR it A 2 G BE R OB s n, R0 43500 o0 22 B RTINS o 1) 3
TS .
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PRGN 2 A BRER KA RS, BT AR 20 F3 o 3500 BB A8, LIARL SR 0. 5%
Tween 80 HIBEIRELZE AR (pH=7.4, 6.4, 5. 0)YEN BT, B F 100 mL HEIEIHEH, T 37 CHEIR
B, IR AT L, 3,6, 12, 24, 36, 48 h BEHUBEA T | mL, [A]ES M sEAR R AR B R 25 0 o
U AR R P e B80RAH 235% ( HPLC ) D7 B JCA o v S5 AZ B o v B, TH0R R il i, OF
221l R AR £k
1.5 MTT %I

JBREE BT 37 CIHAk, B0, IR WA N T, B MCF-7 4L 5000 ~ 10000 >/ mL ¥ B4
F 96 FLALH, 200 pl/fL, FIT 10% (B0 55 Y DMEM 5353, DL 5% — A fbhk, 37 CEER;
7% 24 h. 55 LW, H PBS i b e it 2 vk, A G RRR BEGIK R+ 19 DMEM 15373 (2% I
W), BAUER 3 N FEATAL, DL 5% S ARRE, 37 CHEE 24 h, FRZE MTT J5, BFLANA 100 pL — 3
SEAR[ POSE M (MTT) MR T PBS ZE0hiAWE, 5 mg/mL ], BOGT 37 CHiFE 4 h, IR 5 min, JHEF
FRACT 650 nm ARSI
1.6 EOLERERMBRNIRIEMHAKFIFES MCF-7 HENER

¥ MCF-7 20 akk FVEANIE A%, £53: 5585 0 DMEM 153535 +10% 64 1135 +100 U/mL #5852 +100
mg/mL BERE R, BEFRAMEN 5% Ak, 37 CHEIREEFE. R 2 90 mm F HI%5 5% M4 80%0,
RS (/T 37 CH AL, HB R AR SR N A K, FH PBS W R4 i, F & 40% 540k
LT DMEM ZEFRFE FR3E (2% M35 ) B9, 4~6 h )5, FEEE53R3E, FH PBS ZZ vhig b b2 3 Wk, &K
5 min, fILA DAPI B34k 1 wg/mL, F 37 C Y4 20 min, F PBS PEU 3 K, BHK S min, 7EILRAER
T (CLSM) T EE B AH. R I 408 nm, 3K 430 ~475 nm DEEH TAEI DAPT 26155, gk
650 ~700 nm ZIEHE I DENCHKALFIF .
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Fig.1 Schematic illustration of the fabrication of DPBA and PTX co-loaded nanoparticles using
PEG-PDLLA as the matrix

2.2 BOEMKAL TR IR

2 NHEEHKRL T DPBA/PTX @ PEG-PDLLA 1 58 4 W Y8 G 3% Floé e e i, I 2 AT LLE
DPBA/PTX@ PEG-PDLLA ZKbFAEAKE W A 2 DRI, W7 43 547 T 348 F1 448 nm. 1 4i& 5C
MR 13 ]HRAE, SRAZEE MG, F 233 nm, R, 98K T 1 58 AP W e 3 Bk IR F YL kb o 7
DPBA FYMi, 3353k [ 13 ] A9 45 5 —%L. DPBA/PTX@ PEG-PDLLA 44K ki 7 F 3 AR 38 A9 200 &
5, i R EGHEN T 654 nm.
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Fig.2 Normalized absorption(a) and emission (b ) Fig.3 Emission spectra of DPBA and PTX with
spectra of DPBA/PTX @ PEG-PDLLA different mass ratios loaded PEG-PDLLA

nanoparticles in water nanoparticles in water
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BRI L A AR OGS, FTLUE Y, 2582 B N AT B FE MR 4 Kb+ 1) & 6B
RG] FEARAS.

WAL, SEAZEERY I AR BEKR T PR FRORA FTREAL, %4k DPBA 5 52 B nd) £ 48 L 441
1 8, AR T RS T RCRA AT IR E 25% (Bl S3, WA SCZRHEE ). 455K, AW %EE
B45Y PEG-PDLLA 0 Ykl DPBA F125%) PTX, W] LUk N R AE SR IO K, B— 5315
BRI AR 2 I AT I A BGE AR
2.3 #75 DPBA/PTX@PEG-PDLLA 4K F R Mg AL

Kl 4 N E 2 BEFE DPBA/PTX @ PEG-PDLLA 44 KK+ A [A pH T A9 BB &, T LA,
DPBA/PTX@ PEG-PDLLA #2y9AKKi+ 7] LIGE 25 W) A2, 7E pH=7.4 /) PBS ZZ P, 3 h )5
ERUBIE N 19. 5%, 1F 48 h () BEUBRZYE W1k 25. 1%. Ah, B pH (HFEAG, AIRAG IR | 245
PR3 K. DPBA/PTX@ PEG-PDLLA #2590 KK F#E pH=5. 0 ) PBS ZZ #h ¥ 48 h () RH
B2 B i T3k 38. 88%. A, DPBA/PTX@ PEG-PDLLA #2544 K K+ 7 LLHAE PTX M2k 5
B 5.
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Fig.4 Drug release profile of DPBA/PTX @ PEG- Fig.5 In vitro biological toxicity of DPBA/PTX @
PDLLA in phosphate buffer (0.1 mol/L) PEG-PDLLA nanoparticles(a) and PTX(b)
containing 0. 5% Tween 80 at 37 °C against MCF-7 cells for 48 h

a. pH=5.0; b. pH=6.4; c. pH=7.4.
24 WHRMAKNFHMEMEE

KH MTT L7548 DPBA/PTX@ PEG-PDLLA #KKLF%F MCF-7 41 AE K Al fE R, 455 a0
Kl 5 Fizs. Bifi%F DPBA/PTX@ PEG-PDLLA 4K A7+ F & (19385 0, MCF-7 Jib 88 4 it A < 32 321 Bt i 41
il ATz PTX, 9K 40 M35 A RIS, S5 5R 3R, 94K+ AT LAYE 4 i Py BR 5 oA 350k
T o1, 5 R dE A R BN RIVE R, 2t S a2 R i A0 A B vE I, BA RAFW
PR
2.5 HEE BREQ N BRI GKALF

Kl 6 2243198 6hRIC ) DPBA/PTX@ PEG-PDLLA AbFE MCF-7 014 CLSM i Fr. 56 MCF-7
YR AE A FRIRE T 5 we/mL Y DPBA/PTX@ PEG-PDLLA Kk FAL3E 3% 4 h, K5 40 A% 4e okt
4" ,6- " KIL-2-ZRILN|WE ( DAPT) XFAIIAZ YL (4 10 min.

B 6(A) ik (s B8 F DAPLARICH) MCF-7 40O 40, I 6(B) F1(C) hrTIES, 78
M P ROGIRZURN LT A58, 358] DPBA/PTX@ PEG-PDLLA 44Kk ¥ 5 29k MCF-7 40 1% i H £
BRAE T 5. W 4 A gL &K B, DPBA/PTX@ PEG-PDLLA 44K k: 73 i P A 23 A 3]
MCF-7 4RI, TN &I BE N SRR, P B A GORR F o B A i, S 2
k6. G PTX MRS WK LB MR, ARKL 15 AR b, PTX #E A0, H5EEH
RAVEM.
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Fig.6 Confocal microscopy images of MCF-7 cells stained with DAPI(10 pg/mL) and
DPBA/PTX @ PEG-PDLLA nanoparticles(5 pg/mL)
(A) Channel blue: fluorescent nucleus imaging stained with DAPI, excitation wavelength: 405 nm, scan range : 425—490

nm; (B) Channel red: fluorescent cytoplasm imaging stained with nanoparticles, excitation wavelength: 488 nm, scan

range: 610—670 nm; (C) Overlay imaging of (A) and (B).
AN
3 % it

FIHWIEER G PEG-PDLLA LB 2T Ye bl DPBA 55821, il & T #2554 ok ki 7
DPBA/PTX@ PEG-PDLLA , SZBL T @301 A2 W B DI 6E 1 4E 7. DPBA/PTX@ PEG-PDLLA 4/
KARLFTT LUE R RATZIE (654 nm) , 5 ER A 5 A& F 0% T iA 25%. DPBA/PTX@ PEG-
PDLLA 4407 HA —E YR RRRE S, 76 pH="7.4 ) PBS ZZhiE W, 48 h BB 25573k
25.1%. 7 pH=5. 0 [ PBS ZZ P 48 h FRAVE 25 B ] 3k 38. 88%. {ASM MTT Hl CLSM L5 45 L 3k
B], DPBA/PTX @ PEG-PDLLA 4 KL~ AN ifr 983 210 it 38 58 EL A Bt g S0k 68 77, in B3 AT DA XS
MCF-7 g 4 il A 4R B iR PRt SR ZOGHNZ S DIRE T— 54 1) DPBA/PTX@ PEG-PDLLA 4Kk +
TEAE ARk R B 2 U EL AT R 7 0 FH T 5.

FHFZ 8 http ./ /www.cjecu.jlu.edu.cn/CN/10.7503/ ¢jcu20170120.
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Fabrication of Drug Loaded Fluorescent Nanoparticles and
Its Biological Application in MCF-7 Breast Cancer Cell’

ZHANG Haipeng' , HAN Bing', JIA Zhizhen®, DING Rongbo',
XU Bin®, XU Weiqing®, FAN Zhimin'"
(1. The First Hospital of Jilin University, Changchun 130021, China;
2. State Key Laboratory for Supramolecular Structure and Materials, Jilin University, Changchun 130012, China;
3. College of Computer Science and Information Technology, Northeast Normal University, Changchun 130117, China)

Abstract Drug-loaded fluorescent nanoparticles( DPBA/PTX@ PEG-PDLLA) were prepared by amphiphilic
polymers( PEG-PDLLA ) coated with AIE dyes (DPBA) and paclitaxel (PTX ). The effects of capacity of
DPBA and PTX on the photophysical properties of nanoparticles were investigated. In addition, the drug
release in vitro of nanoparticles as well as the inhibitory effect of nanoparticles on breast cancer MCF-7 cells
were investigated. Moreover, the nanoparticle uptake of MCF-7 cells was observed. As conclusion, the DPBA/
PTX@ PEG-PDLLA nanoparticles exhibit strong red emission(654 nm) with high fluorescence quantum yield
up to 25%. The nanoparticles have uniform size and good biocompatibility. The freshly prepared nanoparticles
have pretty drug release ability, and the cumulative release rate of 48 h can reach 25.1%. The results of
in vitro MTT and CLSM experiments show that DPBA/PTX@ PEG-PDLLA nanoparticles not only have good
inhibiting ability with the cell proliferation of MCF-7 tumor cells, but also can be uptake by tumor cell and
then absorbed by their cytoplasmic fluorescence imaging.

Keywords Drug loaded fluorescent nanoparticles; Self-assembly; Drug release; Bioimaging; Paclitaxel
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