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Abstract

MnFe;04 nanoparticles have great potentials in Magnetic Resonance Imaging and tumor hyper-
thermia. However for biomedical applications, the main challenges would be of great difficulty to
synthesize MnFe20, nanoparticles with homogeneous size and morphology, high magnetization,
and good biocompatibility. Pluronic F127 was utilized to regulate the coprecipitation process of
MnFe;04 nanoparticles. Objective: The regulation of Pluronic F127 in the coprecipitation process
was expected to facilitate the formation of MnFe;0. nanoparticles with uniform size and mor-
phology, higher magnetization, and low cytotoxicity. Methods: MnFe;0, nanoparticles were pre-
pared by chemical coprecipitation method in presence of Pluronic F127. X-ray diffraction (XRD),
transmission electron microscopy (TEM), and vibrating sample magnetometer (VSM) were used to
characterize the composition, microstructure, morphology, and magnetization of the prepared
MnFe;04 nanoparticles. And MTT assays were conducted to investigate their cytotoxicity. Results:
The ferromagnetic MnFe;04 nanoparticles (F127-NPs) were successfully synthesized in the pres-
ence of Pluronic F127 via coprecipitation method. Compared to the nanoparticles prepared with-
out Pluronic F127, F127-NPs exhibited a more uniform size of ca. 50 nm and a sphere-like shape.
Moreover, F127-NPs possessed a higher magnetization (44.8 emu/g) and exhibited little inhibition
to HUVE cells. Conclusion: Pluronic F127 could regulate the coprecipitation process to form the
high quality MnFe04 nanoparticles and improve the cytocompatibility of nanoparticles. And this
method is of a great potential to be applied in the field of biomedicine.
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WL R AP 2 N B B BR800 R O AT [8] . BN AR Z BT H . KA DAL A A 25
PERIBR S . BARVFZ B AL ST MnFe O, 4K KL TR SR A ThREAL, 8 FLRE S 4 (9 B H T AP
AR (R IESARARI ) A RAE . REPE AR S LA A 2 1 R AT ) MnFe,O, 99K b7 4T)
SRIE HATHE L P i) — S . MnFe, O, 4K KT I & IEZ R 2R, Joh, A I0Ted i T BRA
PEMRIE . ROARMGHR . A SRR AL A ) 2 o (HIZ 7 VEXT MnFe,O 99K KEF1TES . RS
LA S Ak Z 3, NI -5 BT 1 1) MnFe Oy 49 KK BA A S ISR, PR 1 HAE A
PR 2EAUB R o SR B 792, Bl K AR RGE9] Ml f2 (10155, B v LA LA R 4T


mailto:nic0700@scu.edu.cn

FWIE T F127 4% T MnFe204 KN 7 HIILUTTEH] 6 Sz H AL RER AL

A YEPhAR oAl 8 IR KL 7, (HIE R 200 KA B RO A 1R Bar 20 O 2 1, AT A 17 o] %
MnFe;0, 9K NL T [ A WIAR B o A SCR ARG W JE 58 F127 3% R Ak 22 3R i 1 72 i 2%
MnFe,0q G4KAL o FEFI A DIAHZR A3 B JE 5 F127 5 MnFe,O, 40K KL 1456, DARRIRH AN drt. 5
bb, BT F127 FE7KIR T RERS E T BRERR B 428 450, AR —PEFURAE ] MnFe O, 40K KL 1
RITESARLAR, S dLRE 2 MR RE . (RO, KIS RETE A e B A2 a5 B A R B e A1 Y
R TR A5 AR e P VEASEAR )R R 4% MinFe,0 48K 1 JL T T L 7

2. MRS %
2.1 WIS

SEG AT 093877 MnSO4-H,O+ FeCly6H,0. NaOH. JE/K 4 EE, RN (PAA)Y N Hal, TWE T
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Table 1. Design of the experiment condition
1 KWEHEI

5 AR HEE(C)
C40-NPs None 40
C60-NPs None 60
C80-NPs None 80
F127-NPs F127 80
PAA-NPs PAA 80
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(1) B o AP AR AT S AR AN B R B R, HARIEH 2 .1 C80-NPs Ff il 7E 2-Theta v 18.2°,29.8°,35.2°,
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VAT Ak 25 L e V) 45 TR = 0 R S 1 2R B A LS5 KK MnFe, O, divfk . 5341, PAA-NPs FE & LT3
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TR ARAR B NI
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Figure 1. XRD patterns of the samples prepared under different conditions
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Figure 2. TEM images of (a) C80-NPs and (b) F127-NPs
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Figure 3. Magnetic hysteresis loops of F127-NPs and C80-NPs
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Figure 4. IR spectrum of F127-NPs, F127, and C80-NPs
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Figure 5. Cell viability of HUVEC cells incubated with (a) C80-NPs and (b) F127-NPs of concentrations (0/control, 6.25,
12.5, 25, 50 and 100 pg/mL) after different time. Error bars indicate standard deviation (n = 5). The asterisk (*) represents a
significant difference, P < 0.05
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X HUVEC (13458 B A B 2 A 4mdifE . 28T, 5 100 pg/ml () F127-NPs 2£35 7% 1 KJ5, HUVEC 1)
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