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ABSTRACT

In this paper we investigate the possibility of
using magnetic nanowires in cell separation and
manipulation [1,2]. Ni, Co/Cr and Co/Fe nanowires
made by electrochemical deposition in anodic
aluminum oxide (AAO) templates. The combination
between nanowires and different cells such as MC3T3
mouse fibroblasts, UMR-106 has been shown. There,
cell viability with all the three kinds (Ni, Co/Cr and

Co/Fe) of nanowires after combination was monitored.

Magnetic cell separations were carried out following
standardized conditions have achieved 75% purity
and 75% vyield.

Moreover, we were also successful in aligning the

nanowires with cells ina 0.1 T uniform magnetic field.

There, the axial of the magnetic nanowires
internalised into cells can be aligned to the field
direction with uniform magnetic field.

Therefore, a cell-nanowire interaction and living
study will be addressed in the future in order to
understand the intrinsic mechanisms responsible for
cell internalization and alignment.
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MATERIALS AND METHODS

Ni, Co/Cr and Co/Fe nanowires with 200 nm in
diameter and 40 um in length were fabricated using
electrochemical deposition in anodic aluminum oxide
templates. Their magnetic properties were measured
in a vibrating sample magnetometer (VSM) or a
superconducting quantum inference device (SQUID)
as shown in Figure la,b,c respectively. Cells were
incubated with the magnetic nanowires at least over
night before the separation test [3]. The cell
separation equipment was made by two aligned
permanent magnets with surface magnetic field of 0.3
T (Fig. 2). The nanowires alignment tests were carried
out in a uniform magnetic field of 0.1 T for 1 hr, 24
hrs or 48 hrs [3] (Fig. 3).
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Fig. 1. Magnetic hysteresis curves. (from left) A) Ni,
B) CoCr, and C) CoFe Nanowires
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Fig. 2. Cell separation experimental setup
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Fig. 3. Nanowires alignment experimental setup
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RESULTS AND CONCLUSIONS

Cell viability with all the three kinds (Ni, Co/Cr
and Co/Fe) of nanowires has been shown.

Cell separation purity and yield as high as 75% have
been achieved by using Ni nanowires as shown in
Figure 4.

Then, the axial of the magnetic nanowires internalised
into cells can be aligned to the field direction with
uniform magnetic field of 0.1 T as shown in Figure 5.

Future work is focused on surface coating and seeking
better dispersion of the nanowires over the cell
systems.
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Fig. 4. CII Separation: (from left) before and after magnetic exposure
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Fig. 5. Cell alignment: (from left) before and after magnetic field exposure
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	The pristine and relaxed after a heat treatment structures show a spectrum with only one peak corresponding to the unit cell of the zeolite proving that the integrity of the template was conserved. Lee, Han and Hyeon shown experimentally a peak appearing at 23 (2*θ) corresponding to 1.8 Å-1. This peak could be associated to an amorphous region remainder from the experimental method. Moreover, we can see the comparison with an amorphous structure corresponding to a coke of saccharose obtain at 400 K [ ] confirming this possiblity. Recently, Hou et al [ ] have shown a new method to obtain replica with after heat treatment, they improved the texture of the replica. We calculated the Bulk modulus of the faujasite using a GULP model [ ], which is a core-shell potential, giving the Hessian matrix, and after diagonalization, we obtain a Bulk Modulus of Bo=59 GPa. Thus, the hydrostatic properties of the replica were obtain from the calculation of the energy as a function of the hydrostatic pressure, giving a Bo=700GPa for a density of 0.9cc/g. Thus, we have simulated the molecular nitrogen adsorption isotherms at 77K, using a Grand Canonical Monte-Carlo method, and with a LJ model. We obtained a good agreement with some results depending of the samples (see figure 3). However, we did not attribute why we obtained an insufficiency in the quantity of gas adsorbed compared to the best replica of Kyotani, unless an increasing of the porosity during the zeolite leaching, or a mesoporosity underestimated in their experiments or even if a resulting part of amorphous carbon is coexisting in their samples.
	Therefore, to go into the discussion, we calculated the PSD estimated with the Gelb-Gubbins method (see figure 4). Due to this topological method, we can calculate precisely the PSD of our structures and then compare to the DFT method applied to the N2 isotherms. First, the differential PSD curve show that our replica is a completely made of spherical pores with a size of 10 Ǻ diameter offering a high microporosity. Besides, we obtained an adsorbed volume around 0.7cc/g, in good agreement with experimental results.  
	4. CONCLUSION
	We have performed Grand Canonical Monte-Carlo (GCMC) simulations of Chemical Vapour Deposition of carbon faujasite zeolites based on a tight binding model for the adsorbate-adsorbate interactions that enables to account for covalent bonding along with a realistic model for adsorbate-substrate interactions. We obtain a 3D interconnected porous carbon structures from the zeolite faujasite, that is stable upon matrix removal. Beside, we characterized the textural structure of this replica, the nitrogen adsorption properties, and his pore size distribution. The hydrostatic mechanical properties of this replica has exhibited a very higher bulk modulus compared to the faujasite and is really interesting for its very low density. It is presently considered as a possible gas storage device for methane and hydrogen.
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