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Preparation, characterization, and in vitro cytoxicity of docetaxel nanoparticles
with a novel codendrimer as stabilizer
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Abstract: Objective To prepare docetaxel (DTX) nanoparticles with the codendrimer PGD as a stabilizer in order to enhance the
solubility and bioavailability of DTX. Methods The DTX-PGD nanoparticles were prepared via the method of ultrasound
precipitation combined high-pressure homogenization using codendrimer PAMAM-co0-0.250EG (PGD) as a stabilizer. The particle
size and Zeta potential of DTX-PGD nanoparticles were measured by dynamic light scattering; The stability of DTX-PGD
nanoparticles in normal saline solution, 5% glucose, PBS, and plasma were investigated at 37 “C, along with the hemolysis rate of the
nanoparticles. X-ray powder diffraction was used to detect the state of DTX in DTX-PGD nanoparticles. The in vitro release behavior
of DTX-PGD nanoparticles was measured via dialysis method. MTT assay was employed to investigate the cytotoxicity of DTX-PGD
nanoparticles towards 4T1 cells. Results The drug loading capacity (DL%) of DTX-PGD nanoparticles was 65.7%, the solubility
of DTX was increased to 1.6 mg/mL. The mean diameter of nanoparticles was 270.4 nm, the PDI was 0.128, and the Zeta potential
was 28.6 mV. The DTX-PGD nanoparticles were stable in glucose and plasma. The nanoparticles exhibited schistose morphology in
SEM. The XRD spectra of DTX-PGD nanoparticles showed that DTX was present as crystal morphology in the nanoparticles. The

release of DTX from nanoparticles was detected in PBS + 0.5%SDS release medium and presented obvious controlled release behavior.
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There was no he molytic phenomenon which means they were suitable for iv administration. MTT results showed that the

nanoparticles exhibited higher cytoxicity for 4T1 cells compared with DTX solution. Conclusion In summary, PGD may be an

effective stabilizer for the preparation of DTX-PGD nanoparticles and DTX-PGD nanoparticle is a promising drug delivery system

for DTX application in clinic.
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Fig.1 Molecular structure of DTX (a) and PGD (b)

1 UEERY
1.1 %8

KQ3200DB Y H##88 Fipei v s (B Llmivid =
IXZEAT PR A 7]); DGG-9030AD Y H FAE R 35 X T
TRAT C AR SR B4 B 2 7)) Meppler Toledo
AL204 HLFORF CHERFB-FER) 2 A0S Rl A7 IR

/~#]); Purelab Classic ZEA 207K (FE[E ELGA 2~
) ); Zetasizer Nano ZS 90 ( Zh /R ICAXZS A PR A A] )3
Ultimate 3000 Series i SR AH (A1 (Dionex);
Waters Symmetry C18 tAifiF: (250 mm X 4.6 mm, 5
um, 3% [E Waters 227 ); S-4800 37 & S 14 L1 2
#B% (scanning electron microscope, SEM) ( H 7 H
SEANE]D; Mettler TGA/DSC 1 SF/1382 #VEE 73 HAY
(MPFF-FE R Z A IR A F]D; DX-2700 7 X-5f
AT CHARFE 2 BHIE R S 4E)
NanoGenizer= R FHL (R INRERAK A AR
AIRAFD 5 K HEE IR G 4% (4 1n S
BACE) D) 5 AiHuREFRAE (H ASanyo 2

7)) 5 UQuantfitn{l (F[EBiotek {X#5AF])
1.2 X%

LA EAEE (docetaxel, DTX), AHX 2> 1 &
807.88, It AL G RIEA IR A PGD KA1,
IR 7 4.6X10°, M= a: OfF it
5 A3889, Fisher, fAifali); HARKAIIL K Hral.
2 HE
21 BHBEMERENEREFEL
2.1.1 HPLC {fili4/F®” Waters Symmetry C18
R (250 mmX 4.6 mm, 5 pum); WEHHA 0.1%
[FIOKEEIR- £ (35:65); AR & 0.8 mL/min; £
MK 230 nm; JLAEE 25°C5 HEAER 20 L.

2.1.2  ARfEMZRgdS EH DTX )RS
SRR JE 2399004 100+ 50+ 25, 104 5+ 1. 0.5 pg/mL,
78 21,1 i 4 T I e g T AR o LAUE TR RSN BT sk
J (pg/mL) BEATZAMERIE, 73 DTX FrifEhZk.
2.2 DTX-PGD KA HIHI & R FRAE

2.2.1 DTX-PGD GKRifHI% g KbL I 5K
MEHRIPEERA @R k. ST, BRECES
¥ PGD (2mg) 5 DTX (16 mg) JLFEEMT N,N-
T HEEFEE (DMF) (1 mL) 1, 25 'C. 250 W
A MEALBETK (10 mL) H, ZRELi R
10 min, =AM FHZEEF/KEN 4h (1 L,
1.8X10° kPa ik 20 &, 3%] DTX-PGD %)
KA


www.willnano.cn
www.willnano.cn

#¥igdad % Drug Evaluation Research 385394 258 20164E 10 A + 743«
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Fig.2 Particle size distribution of DTX-PGD nanoparticles
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Fig.3 Particle size stability of DTX-PGD nanoparticles in
glucose and plasma (n =3)
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Fig.4 SEM images of DTX bulk powders (a) and
DTX-PGD nanoparticles (b).
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Fig.5 X-ray analysis of DTX bulk powders, mixture of
DTX and PGD, and DTX-PGD nanoparticles

3.3 DTX-PGD KRB ARIMNERL

DTX-PGD 4KHifE PBS 221K (0.01 mol/L,
pH 7.4, % 0.5%SDS) T HEM MR MK 6 B
TEE R, DTX-PGD 4RI o b AN B B
24h Z N, YOKRLIR UL T I E R BORE,
SRR 45% 4. 24h LUE, BROTIRAR S,
168 h Bl 70%. DTX [¥] DMSO % 24 h PR
b, BRUBRINEIL 82%, 24h 25, BRI E
WA, 96 h BEISE4s . DTX J5 245 B /K VORI
NS, 168 h B E] 50%.

AT DTX J R Kk ii, DTX-PGD 4
KRAASNER BRI, XA RER DTX 2i¥7eg
Kbr DL B RAEE A . A TR TRRE,
W LA IS AR v BESE A R T 29 S R


www.willnano.cn
www.willnano.cn

H¥gtat® Drug Evaluation Research 35393 %55 #1 20164E 10 A

DTX R
100 | Al

20 DTX-PGD 44k

=
¥ 60 L
=
&
K40 |
Bk

20 |

0

0 50 100 150
t/'h

6 DT X-PGD KA 7E PBS & iR IR 2R
Fig.6 Release of DTX-PGD nanoparticles in PBS buffer
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Table 1 Hemolysis of DTX-PGD nanoparticles (n = 3)

25 C/(mg'mL™") A EIME%
[HER RO — 0.291 —
IoF 6} R — 0.795 —
DTX-PGD 4Kk 1 0.259 —-6.3
0.5 0.196 -18.8
0.25 0.181 -21.8
0.125 0.177 -22.6
0.0625 0.154 -27.2
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Fig. 7 Cytotoxicity of DTX-PGD nanoparticles and DTX

solution against 4T1 cells for 48 h incubation
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