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Abstract:
The Gradient magnetic fields using is one of the attrac-
tive methods for remote control of transport and dif-
fusion of dia- and para-magnetic particles of micro and 
nano dimensions. One of the main challenges in the de-
velopment of new systems for single cell studies is to per-
form precise cell positioning, but the ability to specifically 
target cells is also important in many applications. This is 
of considerable interest for applications in miniature bio-
chemical laboratories and medical physics. In this work, 
we report the development of new systems to selectively 
trap single cells upon large arrays, based on the use of mi-
cro-magnets, consisting of amorphous micro-wires of Co-
rich composition in a glass biocompatible shell to create 
magnetic fields with gradients in the range of

-  . Depending on the wire magnetization and their spatial 
arrangements, a number of magnetic energy profiles are 
realized, which are characterized by 2D minima located 
in the vicinity of wires. A camel-like energy minimum 
forms in the central plane between two microwires mag-
netized along a diameter (x-axis). In this case, a stable dia-
magnetic trap is possible at the height of about the wire 
radius as demonstrated in Fig. 1a. The microwires can 
be used with different magnetisation, along the length or 
diametral, for generate magnetic fields with strong spatial 
distribution. Thus, for example, the magnetic energy of 
two wires, with magnetisation along the length, located 
along their axis (z-axis) has a minimum in the central 
plane along the radius as shown in Fig. 1b. The designed 

magnetic field sources are interesting for cell sorting and 
manipulation. A minimally invasive non-contact magnet-
ic trapping method is proposed for controlling cell move-
ment and targeted drug delivery, which may be used in 
cell therapy.
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