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1. Introduction 

Magnetic fibres can be utilised in nano/micro mechanical devices 
[1]

 and biomedical 

ones to capture and separate target biomolecules and cells 
[2,3]

. In particular, C60 

fullerene fibres have recently been studied intensively for the development of 

nano/micro biomedical devices; e.g., electromechanical  devices and biomedical 

sensors. 
[4,5]

 The single solution deposition (SSD) method can be applied to the 

synthesis of C60 fibres; that is, C60 fibres grow by evaporating droplets, in which C60 

and sulphur are dissolved in benzene. The advantage of the SSD method is that the 

synthetic time is as short as 30 seconds. 
[6]

 However, magnetic fullerene C60 fibres 

have not yet been synthesised. In this study, magnetic C60 fibres are synthesised by the 

SSD method based on the following procedures; (1) NiFe is deposited onto the formed 

fibres composed of C60 and sulphur on a Ti or Cr coated glass substrate by sputtering 

method; and (2) Fe particles are immobilised on the surfaces of the fibres.  

 

2. Experimental methods 

Two procedures were employed for the synthesis of magnetic fullerene micro fibres 

as mentioned. In the case of the sputtering method, Ti or Cr of 50 nm thickness was 

sputtered onto a glass substrate and fibres were deposited onto the Ti or Cr by the SSD 

method. Finally, NiFe, the thickness of which was 50 or 100 nm,  was sputtered onto 

the fibres (see Fig. 1). In the second method, 200 µl aqueous solution of FeCl2·H2O 

(1M) were mixed with 200 µl FeCl3·6H2O (0.2M) and then 400 µl ammonia water 

(10%) was added for synthesising Fe particles. After having washed Fe particles, they 

were dispersed into ethanol or benzene. The concentration of the solution was set at 

1.0 mg/ml. Then, 1.0 ml of the solution, 2.0 mg C60 and 0.5 mg sulphur were dissolved 

in 4.52 ml benzene and a droplet of the solution was evaporated on a Ti coated glass 

substrate (Fig. 2). Finally, the fibres on the glass substrate were lifted off from Ti or Cr 

etching solution. 

 

 

 

 

Fig. 1 Synthesis of magnetic fullerene 

micro fibres by sputtering.  

Fig. 2 synthesis of magnetic fullerene 

micro fibres using Fe nanoparticles. 



3. Results 

NiFe were successfully deposited onto the fibres by the sputtering method when the 

thickness of Ti and NiFe was 50 nm (Fig. 3(a)). When Cr etching solution was used, 

NiFe dissolved in it. When the thickness of NiFe was 100 nm, the fibres were not 

properly coated (Fig. 3(b)). Fibres were magnetised by dispersing Fe particles in 

ethanol (see Figs. 4 and 5). On the contrary, when Fe particles were dispersed in 

benzene, fibres were not magnetised.  
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Fig. 5 Magnetic susceptibility 

of the fibres using Fe 

particles.  

Fig. 4 Images of optical microscope on using Fe 

particles. (a) Fibre in the absence of a magnetic 

field; (b) The fibre in the presence of a magnetic 

field. The fibre changed its position in parallel to 

the external magnetic field.  

(a) (b) 

Fig.3 Images of SEM and EDS on sputtering method. (a) Ti=50nm, NiFe=50nm; (b) 

Ti=50nm, NiFe=100nm. 
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