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Preparation and in vitro release of docetaxel-loaded PLGA-PEG nanoparticles
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[Abstract] Objective
block-poly(ethylene glycol) (PLGA-b-PEG-COOH) (DTX-NPs) and to evaluate their in vitro release property. Methods

To prepare the docetaxel (DTX)-loaded nanoparticles based on poly (D, L-lactide-co-gly -colide)-

PLGA-PEG was successfully synthesized and double emulsion solvent evaporation technique was used to prepare DTX-NPs.
The size distribution, zeta potential, and surface morphology of the prepared DTX-NPs were characterized by dynamic light
scattering (DLS) and transmission electron microscopy(TEM) ; the entrapment efficiency and drug content were investigated by
HPLC; and the in vitro release was examined using phosphate buffer solution as the releasing medium. Results The average
diameter of DTX-NPs was (138. 84 1.01) nm, the zeta potential was (—13.74=+3.54) mV, the encapsulation efficiency was
(99.91%40.29%) . the drug load was (2.47+0.02) pg/mg. the 24 h drug release was 49% , and the total drug release in 120
h was 95%. Conclusion The present preparation method for DTX-NPs is reliable and simple, and the product is stable and
possesses a sustained release character in wvitro. It can stay in the blood for a long period and possess a bright future of
application.
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EPR) {116 3 2 G5 v 48 245 00 7 4 v & 4 78 s #6407
AT 3 5 25 ) A SR AL A RE MR R, BB R
i (4 - R 1 1] PLGA-PEG 99K A 90 2 A i 3E ", 3
SHPRAE KT 200 nm, H#k 2584 4R .

ARIFEELL AR RARBR L RIERY A RS
TR BE(PLGA-PEG-COOH) My # A& #1 K1, DL ik 1F
(52 LR35 & 2 45 PEG L BIE 2 1 & k2 iz
YAk 38 g B F AR L LUK AR O 3 AR AR Ak
T A AT 0 2, I GE HORE AR | zeta HAQE LR (3R 2y
AL IEXT ARSI RE AT R AT T 5R
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1.1 ##FasE AL (3EE Branson 24
A V55C B R TR HL(SEE Virtis A7) ; RZR
2021 HL 15 3 5 $E ML (7% = Heidolph 2 ) ; 5605
U 3 B DAL (FE [ Hettich 23 ®)) 3 5418 1 5 8 B .0
HL(#EE Eppendorf A H]); VTX-3000L % UZUSIO 4
BER A i (HAS LMS A E]); VD53 H2s5 TR 48 (TR E
Binder 2A #] ) ; Zen3600HS i St %i & 43 M1 L (3 &
Malvern 23 7)) ; 1L-2000 2 5 & %% A0 € 3% 4L ( H A
Hitachi 24 7)) ; i Jf M 8 (JEM-2010. H A& JEOL 72~
A s NH,-PEG-COOH (b 5% 4 8L B £ A R 2 7D
PLGA-COOH[FLI& (LA) : FRIE LR (GA) =50 = 50,
Ferk Bk B o8 40 L/kg, £ B Boehringer Ingelheim 24
) s A IRGR 24 R A A 2, K O 5 B K

1.2 PLGA-PEG # 4 &' K % K B PLGA-
COOH 5.00 g BT 10 ml AW k. Wi 2584
VoS e 1) LV VR A I 135 mg N-F2 5k 3% 31 19 1
Jlie (NHS) 230 mg 1-(3- - F & FE N ) -3- 2 He ik —
W BR £ (EDC « HCD 7843 Bz Ji PLGA-COOH
Fe ¥l PLGA-NHS, ¥ HAE £ 1t b UUE , Uk i $2 4
Ja BT, KERE 1. 00 g PLGA-NHS ¥ T 4
ml & 5. 4% i in A NH,-PEG-COOH 250 mg #
NL.N- SN L 28 mg, 7840 I Je 76 FF B it
VE K UL VE ) B A TR AR B A7 (OCH, C (O)
OCCH,C(0)),,OCH,CH(OCH,CH),C(O)OH,
1.3 &% %W %48 PLGA-PEG %4 k% (DTX-
NPs) & # & M4 SCHR[8-97], % & L% 7 4% & ik it
Frofcak il 46 T 20N RS % BRI — 2 & 19 PLGA-
PEG-COOH # T £ 1R £ T 38 53 it e 145 e 4 S i
AH L 1) RV O AN K A (1 mg/ml 1) 2 08 55 42 1
VW ELH B 1K), vKis R FLALTE B W/ O B )
FLE W . FAE R AR K AR 00 2L W A — 5 Wk
) PVA B VKB IE i W/O/W 23 . 4% 1k =
FUA RGP 4 h,5 600X g B0 60 min U4
YKL, Ak 25 B PR VR 3 G R TR

24 h, RIS A 94Kk,

1.4 xxZ2H5% ZILEHE PLGA-PEG 41K
LI 5 0 K] 2R 95 2 L AR AR TSI 6 4 R AR SO e B [
RELE %5 PLGA-PEG ¥R B . K MR BL #8745 3L 1k
SR AR MR B AE 4 AR R 52, FH 3h S R
T 2 A AR 1) ST $A R A L 400 25 0 R A KR Y 3
ARG TF TAWF A # AR 40 mg PLGA-PEG-COOH
BT 1 ml 4 B8 85 WA TE T SR iR, n] DL i
WA N 1 mg/ml 2 E R EE R 100 pl, K
B (150 W,60 ) FLILIE i W/O BIyFLin k. H
3% PVA W 3 ml AE R ARk AH i 26 40 2L
UK (150 W,90 s)IE L W/O/W & 3., ¥ it &2 7
GEBEFE 4 h, 5 600X g B0 60 min WAL EL, L
FETIOKEBVEY 3 WREH T 24 h,

1.4.1 PLGA-PEG R E R AW ¥ w  Ee HAi
HZE A AL AE PLGA-PEG ¥ Ji i % 49 K ki, ¥
A YA T PLGA-PEG ¥k & % %2 K F- € 4 30.,40.,50
mg/ml, BAVKFEE 3k, e Hoki g,

14,2 AAAERAE S EEHMbHER
ANAE AR PR 7K AR AR 8 9 DKL L K PR K R 5 %5
KFEH 50,100,150 pl, BAKFEE 3 #Lk, I
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1.5 HALF R &kl BB R p N R
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O MWFLIBEW, W 4% PVA W 2 ml VERAN KA,
I 2= FLE L KR RS (150 WL 90 s)IE L W/
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#5060 min WO YKL, DL 28 7 /K B B v %
3WIE R VR T4 24 h,
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o, o T M B A5 35 B e BE AR B
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£1) Cis 4.6 mm>X 150 mm, 5 pm; JLHAH FEE = K -
CNE=45+ 30 = 25; K P . 230 nm; FEIR . 25°C 5 3t
1.0 ml/min; HEFE R .20 ], REEFREZ M A2 R
PKKL 10 mg 3 4. 20 1 ml FHEEHE RS 5 min B
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R R LR R () = ARk 205 R R B AS
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W, 43T 1.2.4.8,24 .48 h BUi 8.0 (5 600 X g
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Fig 1 Nuclear magnetic resonance spectrum of
poly (D, L-lactide-co-glycolide ) -block-
poly (ethylene glycol) (CDCIl; at 300 Hz)
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il & M 7R T DTX-NPs i i #& TR .08 bk
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HL7 . G 58 A5 98 KRR A2 Sl (138, 841, 01) nm,
zeta AL R (—13.74+3.54) mV, K 3 FGUKKH
WAL R E 3 ATLUE 98 KRk E 275 120~150
nm Z [, S A B A]

2.4 DTX-NPs &# £/ &HF 4iRMWE 1M
N o BT R 9 oK ORL P 1 A0 B O (99, 4109 +
0.29%) , FRH 5 (2. 4710.02) pg/mg.,
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Fig 2 Morphology of docetaxel-loaded nanopaticles

under transmission electron microscope
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Fig 3 Size distribution of docetaxel-loaded

nanopaticles as determined by dynamic

light-scattering detector
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Tab 1 Encapsulation efficiency and drug load of docetaxel-loaded nanopaticles made by optimized prescription and technique
(n=3.x%s)
N Encapsulation Mean encapsulation Drug load Mean drug load
o efficiency (%) efficiency (%) (pg/mg) (pg/mg)
99.37+0. 18 99. 41£0. 29 2.47%0.31 2.47%0. 02
2 99.1640. 11 2.45+0.23
3 99.7040. 26 2.474+0.12
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