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SENSOR + BIO + MAGNETIC

Electronic - having components such as microchips and tr ansistors (to control and direct
electric currents)  

Sensor - sensitive element ®®®® transducer ®®®® amplifier ®®®® filter ®®®® analog /digital converter

Electronic systems

Devices based on magnetic
principle to measure non-
magnetic variables

Magnetic sensors

DC-based AC-based
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A transducer is a device which converts energy from  one form to another. 
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Detection methods employing
markers

Fluorescent detection
Nanoparticle based detection

Electrohemical detection
Radioactive detection

CLASSIFICATION OF NON-MAGNETIC BIOSENSORS

Label free detection methods

Mass sensitive detection
Charge sensitive detection

Refractive index sensitive detection
Electrochemical oxidation of guanine bases
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NiMumetal CuAl

Au

SiO2permeability
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 Paramagnetic materials (Na, Al, ...)

Diamagnetic materials (Cu He, ...)

H

H

H

M

M

cccc = slope
M

Soft ferromagnetic below Tc

H

Ms

Hard ferromagnetic

Diamagnetic

Paramagnetic o ferromagnetic above Tc
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Substance susceptibility x 10 -6

Body liquids and tissues are hardly magnetic by nature, which helps to improve the 
detection limit  of magnetic biosensors and eliminate interference effects.
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THE BEAD ARRAY COUNTER CONCEPT
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EEW: metals and alloys
Courtesy of the Head of the Laboratory of Pulsed Processes, Institute of 
Electrophysics UD RAS Dr. Igor Beketov
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NiFe

Nanopowders of metals: Al, Cu, Fe, Ni, Ti, 
W, Mo, Pt, Ag, Sn and others alloys: Cu-Ni, 
Al-Mg, Ni-Fe, Ni-Co and others.

With average particle size 50-100 �� .
Spherical shape
Low agglomeration
Particle size distribution: PSD = 1.7-2
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Nanopowders of oxides and other compounds: 
Al 2O3, CuO, NiO, ZrO 2, Fe2O3, ZnO, TiO2, 
(MgAl)2O 3, AlN, TiN, Al4C3 and others with 
average particle size 15-100 �� .
Spherical shape
Low aggregation
Particle size distribution: GSD = 1.7-1.9
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Al 2O3

AlN

ZrO2 Fe2O3
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During the electric discharge in the mixture of N2 and O2 traces of 
nitrogen oxides are synthesized by radical oxidation.

Nitrogen oxides react with the surface of oxide 
particles giving surface nitrates, which can 
dissociate in water. Nitrates are observed in mass-
spectra of thermal analysis.

Dispersion of air-dry EEW NPs in water produce 
positive values of zeta-potential above +30 mV.

Self-stabilized suspensions are stable in acidic 
pH contrary to the suspensions with citrate.

A.P. Safronov, I.V. Beketov, S.V. Komogortsev, G.V. 
Kurlyandskaya, A.I. Medvedev, D. V. Leiman, A. Larrañaga, S.M. 
Bhagat AIP ADVANCES 3, 052135 (2013).
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Impedance variation detected by [FeNi/Ti]3/Cu/ [FeNi/Ti]3 element as a result of injection of 
Dynabeads M-450 in continuous flow. Inset: impedance of the FeNi-based multilayer as a 
function of the magnetic field, f=180 MHz; operation point H=3.6 Oe. 
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