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Abstract: Amphiphilic polymer nanoparticles have attracted considerable attention especially as anti-
cancer drug delivery system, since they can enhance bioavailability and reduce side effects of drugs used for

chemotherapy. Novel poly (3-hydroxybutyric-co-3-hydroxyvaleric, PHBV)/dextran nanoparticles (PD-
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NPs) drug delivery system was formulated via an original double emulsion (w,/0,/w,) solvent-evaporation
method. The mean diameter of PDNPs was 205. 046. 9 nm and their zeta potential was -1. 59£0. 12 mV
by using dynamic light scattering (DLS) detection. PDNPs showed obvious core-shell structure with uni-
form particle dispersion. Cisplatin, as a model anticancer drug, was loaded to demonstrate the character-
izations of the drug delivery system, and its loading did not significantly alter the hydrodynamic diameter
and zeta potential of nanoparticles with 19. 3+2. 9% of drug loading content (DLC). In-vitro drug release
profile of cisplatin from cisplatin-loaded PDNPs found that it can be released faster in normal cells (pH=
7.4) than cancer cells (pH=5.5) in phosphate buffered saline (PBS), and the release period was more
than 7 d,which demonstrated that this drug delivery system was pH-responsive and with excellent slow-re-
lease performance. PDNPs displayed no cytotoxicity, and cisplatin-loaded PDNPs exhibited higher killing
efficient to cancer cells when compared with normal cells, which indicated this nano-delivery system can
kill cancer cells more effectively. Thus, the novel PDNPs drug delivery system can be potentially applied
for cancer chemotherapy., which will improve the utilization ratio and reduce side effect of drugsin the canc-
er chemotherapy.

Key words: PHBV; dextran; nanoparticles; drug delivery system; drug release in vitro; cytotoxicity

Bl & 24 W) 2 AR 11 K i O 1R 3R 5 W 4 K Uk
PE B I 9 AL 7 25 ) 801 i B 5 2 B )Tz Ok
VL PR R G AR 25 W B B DL
W 7K 245 W AT 806 O T 2 8 245 ) e K P Y
ViR L [ I 3R B A% 0 O T O S T R 7 A Y R
RILE FIS 5 2 100 55 /K M AT B 1k 98 K 0K B P4 B2 IR
F G U HE S AT 28 K 245 9 K D9 0 B B g2t
o R 2H 2R I 2 0% S BR800 (Enhanced
Permeation Retention effect, EPR)™ g zj # [ 3
i ged 2H 2, 8 ik Je PR AL I 24 9 B 5 JE A 2R S W B A
F18) ek ik 245 ) GG R TR A B0 B 24 W) R R I R T
TEA 25 I T) o DT 32 755 10 7 25 W0 B0 97 5008
AR AR AAS P A A S 1 25 0 2 A DT D2 F 1 2 4L
159 RRARF B AR

250 AR B URAT R4 1 A WA A 1 AR
Y] B ik 1 B 2E N IV 26 05 AR A RS e 1Y ) B
JRU L2 AR A R R R O N R 2 R
PIRIR  RAZFENG T R 455 B (3-F2 3L T IR e -co-3-
#7 3 % B lE ) (Poly (3-hydroxybutyrate-co-3-
hydroxyvalerate) , PHBV) & iy J& & i 4= 9 & Wl 1)
KRG FIRY) BA R A WA A1 XA
AR T N TR A R R
T2 M W b R4 1219 Cristian Vilos 26107 4% PH-
BV T 44 i K PR AL T 2 W) 5 RS I 1 40 oK 3R A
i@ i oy ¥ 3 J1 4 D7 AU PHBV (1 K& fif o 75 DA
MR T R 2B PHBV iy 2 B 47 4. Farha
Masood %5 B 5% 3% WP ALY T 25 1) BOR A Bl £ 3% T

PHBV 4R UKL J& B0 25 24 1) o Ik Jee 240 1 ity 300 il
P 25 3 5 A7 8RB A . R T L Y1 21
il A BUK R B T S S B R A G IR
Be Z SRR O T AR PHBV Y 0K P9 98
[h] {5 5L 21 3k b 5 41 20, 78 PHBV SR 8 — )2 2%
KA o B Ry — AR G 14 SR . A SRRt 2 A LU
o (16 B 45 9 4 2 0 00 1 2R 4 T i IR SR . B
ARG A AR B LA W S A A TG S R S
P i SR QAN 2 4 1 o AR o T T 25 1Y
ROy 22— LA RO A B ANl LT AR 25
BARGIZ B T IZ 0.

PR AL ST 2590 LL g K 1k 25 W) s 22 L a0 T Y
IR » S A2 B L B 5 2% 4. I PR AL 9T O 58 v WUEA 14 18
FIAR A 50 06, IUAH HL AT B3 i ) 38 B0 A T
HE T AR A S, s B o  HE A A R A
HA 5 5 HAB 25 Wy 7 A= 28 ST 245 1. 1 25 90 4 MA0oF
AL ] SN AR e sl 1 2 bR 2 AU
B 1o 24 300 B AR IE W AL 20 14 25 1 23 A DT R AR 7
RIPE IS

AR SORHRUFL I R % 3k il % T PHBV /4
RAEANK 25 W 28R, 3 5 1E 58 5 56 DG A 40 K UKL AL
el w2 H0 X JEor R AR Zeta U R AL LA
AP AR AT AL 5 - 3 3 1 [ K A s A
I7 LG IURA £ 8 H: v o G 5 X 3 24 B B R AR
UL 24 ) SRR TR AR o DL R 28 24 0 R U X IE
240 e A0 R 400 M Y B R R AT AL DL A PH-
BV /4 M 44 K BURL A S 24 49y 20 £ Jiehe AL 7 o g



%6 X g% 45 - PHBV /8 OB K 245 1 3804 10l o [ R A 115
IS FH I 5 F PHBV I A — & W ke . 63 °C fH K 10

1 SLIGER Sy

1.1 A5

PHBV(Mw=300 000, 3% HV), T % K %4
YdE R B AL 2549 UL 1B 1 Ca) 5 2 SR Bl (Mw =
20 000) , AE AL 1) 5 [ 2 42 W1 Ak 22 3R A7 BR A ) L 45
B 1 (b)) ] 2 M BE 124 (PVA, Mw =
105 000) , 43 Hr 4, P Bl Ak TR 03 A BRAA |) s 4
Bt (CH, CL) 43 #r i, REET & & TARA AN
Pl s 43 Hr 20, 1] 245 4% A Ak 2% 10500 A BR 2 W) 5 4 (>
9920 I A FE/R BE 25 RHE A B 28\ 5 HEBE 2 T
YT R0 A B 7 DMEM/HIGH GLUCOSE
R g3 B4R 3% . Gibeos RPMI 1640 535 5L, Hy-
clone; WHL (75 55 = FIHEE % R . E G, 45 dh 5
A i AR ) B R A RN W) 5 40 B 57 L, Greiner

bio-one.

0 M
@ M o% OJEOH
4/\(0/\(071
n
®) HO™ > oH

OH

B 1 PHBV (a)#=# R4 (D) # 5 F 254 X
Fig.1 Structure of PHBV(a) and dextran(b)
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Fig.2 FTIR spectra of PHBV(a), dextran(b)
and PHBV/dextran nanoparticles(c)
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Tab.1 The mean size of PHBV/dextran nanoparticles by orthogonal experiment
5% oy P /L. R PR am SRR P
1 3 1 1:4 281.2415.2 0.05240.03
2 3 2 1:2 280.8410.8 0.04540. 05
3 3 4 1:6 205.046.9 0.03840.12
4 6 1 1:2 321.44+21.4 0.04640.07
5 6 2 1:6 257.6414.6 0.02640. 04
6 6 4 1:4 269.0412.5 0.02540. 06
7 9 1 1:6 272.0423.6 0.03140.02
8 9 2 1:4 263.6+15.8 0.063%0.05
9 9 4 1:2 361.6431.4 0.16140.17
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Fig. 3 Size distribution analysis(a) and zeta potential analysis(b) and TEM images of PDNPs(c) (d)
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Tab. 2 Characteristics of cisplatin-loaded PHBV/dextran nanoparticles

IR %1 . PHBV/ % i/ % R/ % FHRi4E /nm Zeta L #/mV 2R B
1 0 — — 205.046.9 —1.59+0.12 0.03840.12
2 10 8.5+1.8 65.248.5 225.2410.8 —1.05+0.04 0.230+0.17
3 20 14.8+3.5 62.745.9 229.6+8.9 —1.34%£0.07 0.19040. 22
4 30 19.3£2.9 51.547.7 231.7421.0 —0.74=+0.06 0.208+0.09
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