


 

MNP, the cytotoxicity were 0~1 grade (RGR>75%) that 
belonged to no cytotoxicity. In hemolytic test, the HR of Fe3O4 
MNP was 0.514% far less than 5%(TABLE 2.). So, we 
concluded that Fe3O4 MNP had no hemolytic reaction, and they 
consistent with the requirement of hemolytic test of 
biomaterials. The LD50 of Fe3O4 MNP to the mice was 7.57 
g/kg and 95% confidence interval was 6.18~9.27 g/kg(TABLE 
3.). So Fe3O4 MNP pertaining to no toxicity category actually 
and had widely safety value circumscription. In micronucleus 
assay, the MN formation rate of 5g/kg, 3.75g/kg, 2.5g/kg, 
1.25g/kg experimental groups, negative control group and 
positive control group were 0.23%, 0.22%, 0.25%, 
0.22%,0.20% and 24.8% respectively(TABLE 4.). Compared 
experimental groups with negative control group, we found that 
the result had no significantly difference (p>0.05) in 
micronucleus formation rate, while compared experimental 
group with positive control group, the result had significantly 
difference (p<0.05). So, it could believe that Fe3O4 MNP had 
no cacogenesis and mutagenesis. From the results of our 
experiment, we could consider that nanosized Fe3O4 (self 
preparation) had no toxicity basically, is a kind of high 
biocompatibility materials and perhaps is suitable for further 
application in tumor hyperthermia. 
Acknowledgments: The project was supported by following 
foundations: National Natural Science Foundation of China 
(30371830); National Hi-tech research and development 
program of China (863 project, 2002AA302207). Natural 
Science Foundation of Jiangsu (BK2001003);Hi-tech research 
program of Jiangsu (BG2001006). 

References 
[1] Jordan A, Scholz R, and Wust P, “Effects of magnetic fluid 

hyperthermia (MFH) on C3H mammary carcinoma in vivo”, Int J 
Hyperthermia ,13 (6) (1997) pp. 587-605. 

[2] Harmand MF, “In vitro study of biodegradation of Co-Cr alloy using 
a human cell culture mode”,  J Biomater Sci Poly m Ed, 6 (9) (1995) 
pp. 809 

[3] Kirkpatrick CJ, Bittinger F, and Wagner M,. “Current trends in 
biocompatibility testing”, Proc Inst Mcch Eng H, 212 (2) (1998) pp. 
75-84. 

[4] Chiu-Wing L, John T J, and Richard  M, “Pulmonary toxicity of 
single-wall carbon nanotubes in mice 7 and 90 days after intracheal 
instillation”, Toxicological Sciences, 77 (2004) pp. 126-134.. 

 
Groups Optical density 

(OD) 
RGR/% Cytotoxicity 

Gradations 

Negative control 
group 
25% extract liquid 
50% extract liquid 
75% extract liquid 
100%extract liquid 
Positive control 
group 

0.6613±0.0324 
 
0.6653±0.0310 
0.6533±0.0364 
0.6340±0.0371 
0.6064±0.0435 
0.1015±0.0063 

100 
  

100.6 
98.8 
95.9 
91.7 
15.3 

0 
 

0 
1 
1 
1 
4 

TABLE 1. The results of MTT test. 
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0.017 
 
 

0.018 
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0.768 

0.019 
 
 

0.023 
 
 

0.789 
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0.0207 
 
 

0.7777 

 
 
 

0.514 

TABLE 2. The results of hemolytic test of Fe3O4 magnetic nanoparticles 
extract liquid 

 
Dosages  

Groups
g/Kg Logarithm

Mice 
numbers 

(n) 

Death 
numbers 

Mortality
(p) 

 

Livability
(q) 

 
p×q

1 1.77 0.249 10 0 0 1.0 0 
2 2.51 0.399 10 0 0 1.0 0 
3 3.54 0.549 10 1 0.1 0.9 0.09
4 5.00 0.699 10 3  0.3 0.7 0.21
5 7.06 0.849 10 5 0.5 0.5 0.25
6 9.98 0.999 10 5 0.5 0.5 0.25
7 14.09 1.149 10 9 0.9 0.1 0.09

i=0.15                                                   ∑p=2.3 
TABLE  3. The results of acute toxicity test of Fe3O4 magnetic nanoparticles.  
lgLD50=Xk－I(∑p－0.5)= 1.149-0.15(2.3-0.5)=0.879 
sm=i×(∑pq/n)1/2=0.15×0.2983=0.045 
MNP lg LD50 and its 95% confidence limit : 0.879±1.96×0.045=0.879±0.088 
MNPLD50 and its 95% confidence interval: 7.57g/kg (6.18～9.27 g/kg) 
 

Groups Numbers
(n) 

PEC 
numbers 

PEC numbers 
containing 

MN 

MN-
formation 
rate(%) 

Negative control
5.00g/kg 
3.75g/kg 
2.50g/kg 
1.25g/kg 

Positive control

10 
10 
10 
10 
10 
10 

10000 
10000 
10000 
10000 
10000 
10000 

22  
23  
20  
24  
22  

253 

0.22 
0.231) 
0.201) 
0.241) 
0.221) 
2.532) 

TABLE 4. The results of micronucleus assay, Compare experimental group with 
negative group, 1)P>0.05; Compare positive group with negative group, 2)P<0.05. 
 

    
A. Negative control group                      B. 25% extract liquid group 

    
C. 50% extract liquid group                 D. 75% extract liquid group 

    
E  100% extract liquid group                    F. Positive control group .

Fig. 1. The inverted microscopic pictures of L929 cells which treated by the 
extract liquid of Fe3O4 nanoparticles in MTT test(×100).  
 
 


	*Abstract-To evaluate the biocompatibility of self-prepared Fe3O4 magnetic nanoparticles, which has the potential application in tumor hyperthermia, MTT assay was used to evaluate the in vitro citoxicity; hemolysis test was carried out to estimate its bl

