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-,CH‘E.MA‘IC_AL SENSORS AND BIOSENSORS IN LIQUID ENVIRONMENT BASED
" ON M‘lCRO_CA'NTH_.EVERS- WITH AMPLIFIED QUALITY FACTOR
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~'In an atormc force mrcroscope (AFM) a mrcrometer-srzed lever (transducer) bends

©as consequence of the interatomic force between a very sharp trp (sensmg surface) and a

sample (target) The cantllever deﬂectlon is measured with sub-angstrom resolutlon by a

detector that typlcally consrsts of a laser beam reﬂectmg off the cantilever mto a segmented

. photodrode Thus, forces of the order of 10 p1c0newtons cafi be measured AFM provides

- the topography of orgamc and i morgamc surfaces at atonuc and nanometer scale in air, ultra

b nhrgh vacuum and in lquIdS The large expansron of AFM techmques has wrdely beneﬁted'

from the commercxahzatron of mlcrofabrlcated wafers composed of cantllevers of silicon or

 silicon: mtnde This has brought about the blrth of a new class of chechal sensors and

e _blosensors based on rnrcrocantllevers

" In sensors based on rmcrocantrlevers the cantllever is coated thh a sensmg ﬁlm or

: receptor molecules Asa gaseous or hqmd sample solutron lS ﬂowed over the cantilever, the

target molecules. at_ta_ch to the sensxtrzed _surface. _.The cant1lever itself works like a

 transducer, thus in the microbalance"method.; the.target substance is detected by a change of
. the cantilever mass, that gives tise to a change in the resonance fréquency of the cantilever

(AC-detection). In the surface stress method, only one side of the cantilever is coated with.

the sensing molecules. The surface stress of this side changes as the target substance adheres

: to the surface, producing a cantilever bending as the surface of this side expands or contracts

= 'to balance the surface energy chanqe The bending is measured by detecting the cantilever

deﬂectlon (DC detection). Sensors based on microcantilevers- have been mamly developed

for detectlon in-a gas environment, giving a resolutron in mass of ~1 pg; and a resolution in

'surface stress of 1 rnJ/m
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A new techmque 1s presented for blo/chenncal sensors. based om

; vmicrocantﬂevers for detectlon in hqurd envrronment The low ‘quality factor of the

. 'cantﬂever in hquld is mcreased up to three orders of magmtude by usmg Q-control.

X Thrs enables AC detectlon that i is immune to the long-term drift of the DC cantilever

R response in hqmds and to temperature vanatlons Thrs techmque has been apphed for

the detectron of ethanol in aqueous solutron by using ﬂle nncrobalance method and

_ for antrbody/antrgen recogmtron by the Surface stress method The results show the
a % feasrbrhty and very lugh sen51t1v1ty of these novel devrces '
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