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Preparation and characterization of As,Os-loaded magnetic Fe;O, albumin nanospheres

Ge Sumei',Zhang Feng', Xing Baoling'*,Li Ting', Qiang Xian', Hou Xinxin’

("Department of Pathology,Changzhou Maternal and Child Health Care Hospital Affiliated to NJMU,Changzhou
213003;’Department of Pathology and Pathophysiology,School of Medicine ,Southeast University,Nanjing 210009,
China)

[Abstract] Objective:To study the preparation and characterization of As,Os-loaded magnetic Fe;0, albumin nanospheres which
could be used in thermochemotherapy and reversing multidrug resistance of tumor. Methods: Fe;O,; magnetic nanoparticles were
prepared by chemical co-precipitation method. Their characteristics were observed by transmission electron microscope (TEM),X-ray
diffraction (XRD) ,and their cytotoxicity was measured by hemolytic test and MTT assay. As,Ojloaded magnetic Fe;O, albumin
nanospheres were prepared by desolvation-crosslinking method. Their characteristics were observed by TEM and energy dispersive
spectrometer(EDS). Their hyperthermia induced by alternating magnetic field (AMF) was explored in vitro. The release rate of AS,0;
from the nanospheres was assessed by a dissolution test in wvitro. Results:The prepared Fe;O; magnetic nanoparticles were
approximately spherical. The diameter was about 20 nm. They had no hemolysis activity and their cytotoxity was 1 class. The prepared
As,05-loaded magnetic Fe;O, albumin nanospheres were approximately spherical, uniform in size observed by TEM. The diameter was
about 193.4 nm. The temperature of magnetic fluid with different concentrations could rise to 39.5-58.0°C ,and the magnetie fluid
keep stable in AMF. The drug release test in vitro showed that As,0Oxloaded magnetic Fe;04 albumin nanospheres had a slow release rate.
Conclusion: As a drug carrier, magnetic Fe;0, nanoparticle is a kind of good biocompatibility material. The As,0s-loaded magnetic Fe;0,
albumin nanospheres can be prepared by desolvation-crosslinking method. They have an obvious effect of slow release of drug which may
provide a theoretical and practical basis for further study of tumor thermochemotherapy and reversing multidrug resistance.
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Figure 1 Characterization of magnetic Fe;0, nanoparticles

2.12 FesO, BEPEY K F 75 A X B

Fe; O, WEYEA KRR MR N 1.4% , #IMLF<5%
(F 1), ST B4 L, P = 0.000 53, iRk
TeEAE R, 256 B TR I SE 302K
2.1.3  FeyO, BEVELA K AL 04 20 foL 15

AN [T B (R A ARG O T 24 B 5 TC I 1

R 1 Fe0, B ARKLIA MK

Table 1 Hemolytic test of magnetic Fe;O, nanoparticles

ZH 531 W SR
[T B2 0.012 + 0.007
Fe,0, B PEGIAAL 0.024 + 0.010*
[HPA X 20 0.831 + 0.041

LSBT A AL, P < 0.05,

SO AR TR R 1 (R 2) , 5 BITER IR

Table 2 Cytotoxicity of magnetic Fe;O, nanoparticles

R 2 FeO, B KFI M E1E

25 WO (A AHXTHEFE 2R (%) FPE R “PAE
[H X B2l 0.76 = 0.03 100.0 0 -
25% Fe,0, 0.75 + 0.03 98.7 1 0.000 3
50% Fes0, 0.70 + 0.04 92.1 1 0.000 9
75% Fes0, 0.67 + 0.04 88.2 1 0.001 0
100% Fe;0, 0.65 + 0.04 85.5 1 0.001 0
BH P R 2 0.12 + 0.01 15.8 4 -
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Figure 2 Characterization of As,0s-loaded magnetic Fe;O, albumin nanospheres
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Figure 3  The temperature increase of As,0s-loaded magnetic

Fe;0, albumin nanospheres under an alternating magnetic field
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Table 3 Detection of the stability of As,Os;-loaded magnetic Fe;O, albumin nanospheres (%,n=3)
. ‘ As,05 Fe;0,
BRI FI(A) 0~4°C 20~25°C 37°C 0~4°C 20~25°C 37°C
100.0 100.0 100.0 100.0 100.0 100.0
3 98.7 98.5 98.6 98.9 98.6 98.8
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Figure 4 In vitro release curve of As,Oyloaded magnetic Fe;0,

albumin nanospheres
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