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Description

TECHNICAL FIELD

[0001] The present invention relates to a biosensor for
detecting glutamate using a nano wire and a method for
manufacturing the same; and, more particularly, to a bi-
osensor capable of increasing a detection sensitivity of
a target substance of glutamate, by using a nano wire
having excellent electrical characteristics and by immo-
bilizing a receptor of glutamate to be detected on a sub-
strate which is disposed between a nano wire and an-
other nano wire and a method for manufacturing the
same.

BACKGROUND ART

[0002] Nano-sized materials come into the limelight
these days because of their excellent electrical, optical,
and mechanical properties. The research that has been
being so far progressed about the nano structure shows
a possibility as advanced materials for the optical devices
based on the new phenomenon like the quantum size
effect. Particularly, in case of the nano wire, it is high-
lighted as the new optical device materials as well as a
single electron tunneling device.
[0003] The carbon nanotube, as a typical example of
the nano wire, is in a tubular form and has a structure in
which one carbon atom is covalently bonded to other
carbon atoms in hexagonal honeycomb structure. The
diameter of the carbon nanotube is exceedingly small to
a nano-scale. Particularly, this carbon nanotube is known
as a perfect material which nearly does not have any
defect among the existing materials and which has a re-
markable characteristic in the mechanical property, the
electrical selectivity, the field emission or the high-effi-
ciency hydrogen storage.
[0004] Recently, high performance bimolecular sen-
sors have been developed by using the nano wire like
the carbon nanotube. The reason why the nano wire like
the carbon nanotube is used for a biosensor is that a
labeling for optical measurement is not required and a
reaction can be created in the water phase without the
deformation of a protein. That is, a fluorescent material,
an isotope, or the like has been used for detecting the
reaction results in a conventional biomolecule sensing
method; however, the materials such as the fluorescence
or the isotope are very harmful to the human body and
the detection procedure is moreover complicate. If the
electrical characteristic of the nano wire is used at the
time of detection, it has an advantage that it is not harmful
to health and it can exactly detect the reaction results.
[0005] However, in the conventional biosensor using
the existing nano wire or the carbon nanotube, there is
a problem in that the resistance increases, the electrical
characteristic is degraded, and the detection sensitivity
is also degraded consequently, especially in binding a
material, which can directly react on the nano wire or the

carbon nanotube, with a biomaterial. Moreover, there is
a problem in that the electrical characteristic of each nano
wire is transformed at the time of plating a polymer layer
on a surface of the nano wire or directly immobilizing the
biomaterial on the surface of the nano wire through a
linker molecule.
[0006] Therefore, a demand for a high sensitivity bio-
sensor, in which the electrical characteristic is not de-
graded, has increased with the excellent and convenient
electrical characteristics of the nano wire.
[0007] Meanwhile, with the development of the food
industry, the many kinds of processed foods appear re-
cently. Accordingly, the kind and consumption of an ad-
ditive used for the food expands more and more. The
food additive is inevitably used for processing and pre-
serving the foods; however, the secure of the safety
should be austerely held in high repute, because the food
additive itself, strictly speaking, is not a food ingredient
and a little amount thereof is continuously taken through
the foods for a lifetime. Even though general consumers
have an interrogation or an anxiety about the food addi-
tive, most of them do not know whether what kinds of the
foods have the food additive and how much the additive
is safe for health. Therefore, a method for easily confirm-
ing whether there is the food additive in the foods is grad-
ually required.
[0008] US 2003/0134433 describes a biosensor com-
prising a molecular transducer and a nanostructure. The
molecular transducer is placed in a protective layer,
which extends between the nanostructure and the envi-
ronment. The molecular transducer includes an anchor
molecule, a tether molecule and a receptor molecule.
The receptor molecule is substantially placed on the na-
nostructure. The anchor molecule is attached both to the
nanostructure and to the tether molecule. Thus, the re-
ceptor molecule is attached to the nanostructure through
the molecular transducer.
[0009] The article "Self-Referencing Ceramic-Based
Multisite Microelectrodes for the Detection and Elimina-
tion of Interferences from the Measurement of L-Gluta-
mate and Other Analytes", Jason J. Burmeister and Greg
A. Gerhardt, in Analytical Chemistry, 2001, 73,
1037-1042, deals with measurement of L-glutamate us-
ing glutamate oxidase. Two recording sites are used: one
was coated with Nafion with L-glutamate oxidase and
bovine serum albumin (BSA) cross-linked with glutaral-
dehyde; the other with Nafion and BSA cross-linked with
glutaraldehyde. Differences in the chemistry of the two
recording sites allowed for identification an elimination
of interfering signals to be removed from the analyte re-
sponse.
[0010] The article "Analytical Aspects of FET-Based
Biosensors", Jing-Juan Xu, Xi-Liang Luo and Hong-Yuan
Chen, in Frontiers in Bioscience, 10, 420-430, January
1, 2005, summarizes Field-effect-trasistor-based bio-
sensors (BioFETs) operating principles, improvements
and applications.
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DISCLOSURE

TECHNICAL PROBLEM

[0011] An embodiment of the present invention is di-
rected to providing a biosensor having excellent electrical
characteristic and a high detection sensitivity in detecting
glutamate, especially a food additive of monosodium L-
glutamate.
[0012] Other objects and advantages of the present
invention can be understood by the following description,
and become apparent with reference to the embodiments
of the present invention. Also, it is obvious to those skilled
in the art of the present invention that the objects and
advantages of the present invention can be realized by
the means as claimed and combinations thereof.

TECHNICAL SOLUTION

[0013] In accordance with an aspect of the present in-
vention, there is provided a biosensor for detecting gluta-
mate, including: a solid substrate; at least one signal
transducer which is arranged in a matrix and provides
with a plurality of nano wires, each of the nano wires
having two ends adhered to electrodes; and at least one
signal sensing part which is disposed in the vicinity of the
nano wires on a surface of the solid substrate between
one nano wire and another nano wire and to which gluta-
mate oxidase to catalyze the oxidative reaction of gluta-
mate is adhered.
[0014] In accordance with another aspect of the
present invention, there is provided a method for manu-
facturing a biosensor for detecting glutamate, including
the steps of: integrating a plurality of nano wires on a
surface of a solid substrate; forming electrodes at both
ends of each nano wires; coating electrodes with a pol-
ymer adhering functional groups between one nano wire
and another nano wire on the surface of the solid sub-
strate; adhering glutaraldehyde to the functional groups
on the surface of the solid substrate; and immobilizing
glutamate oxidase, which is capable of catalyzing the
oxidative reaction of monosodium glutamate, to glutar-
aldehyde.
[0015] Moreover, In accordance with another embod-
iment of the present invention, there is provided a method
for detecting glutamate based on the bio sensor.
[0016] In the present invention, "nano wires" includes
a hollow type nano tube, an inside-filled nano wire and
a nano rod.

ADVANTAGEOUS EFFECTS

[0017] A biosensor for detecting glutamate according
to the present invention can be manufactured with an
arrangement in which the nano wire is selectively ar-
ranged on a solid substrate in a matrix. Since this bio-
sensor can prevent the degradation of the nano wire in
the electrical characteristic, it can sensitively detect gluta-

mate even through a small amount thereof is contained
in a food so that it can be effectively used in detecting
the food additive existing in the processed foodstuffs.
Moreover, since it is possible to minimize the size of the
biosensor, it can be adhered to a personal digital assist-
ant, a hand-held phone or a portable food additive de-
tector.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Fig. 1 is a schematic diagram illustrating a biosensor
according to the present invention.

Fig. 2 is a schematic diagram illustrating a structure
of the biosensor according to the present invention.

Fig. 3 is a graph illustrating a change of conductivity
after administering monosodium L-glutamate to a
conventional biosensor.

Fig. 4 is a graph showing a change of conductivity
after administering the monosodium L-glutamate to
the biosensor to which glutamate oxidase is immo-
bilized according to the present invention.

BEST MODE FOR THE INVENTION

[0019] Hereinafter, the present invention will be de-
scribed in detail.
[0020] A biosensor using a conventional nano wire has
a structure in which a receptor capable of being bound
to a target substance is directly immobilized on the nano
wire. However, the biosensor according to the present
invention is characterized in that a receptor is immobi-
lized in the vicinity of the nano wires, i.e., on a surface
of a substrate between one nano wire and the other one.
[0021] The biosensor for detecting glutamate accord-
ing to the present invention includes a solid substrate, at
least one signal transducer which is arranged in a matrix
an provides with a plurality of nano wires, each of the
nano wires having two ends adhered to electrodes, and
at least one signal sensing part which is disposed on a
surface of the solid substrate between one nano wire and
another nano wire and to which glutamate oxidase, as a
receptor, to catalyze the oxidative reaction of glutamate
is adhered.
[0022] In the present invention, glutamate is monoso-
dium L-glutamate and L-glutamate. Monosodium L-
glutamate to be detected in the present invention is called
as monosodium glutamate. Monosodium L-glutamate is
dissolved in an aqueous solution so that it separates into
sodium ions and L-glutamate. Accordingly, the biosensor
according to the present invention can ultimately detect
a food additive of monosodium L-glutamate by using a
material which selectively reacts only to L-glutamate.
[0023] The above-mentioned solid substrate is prefer-
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ably a substrate which has an insulating surface, such
as a silicon or glass substrate, and the silicon substrate
typically includes, but not limited to, a silicon oxide film
(SiO2) in the present invention.
[0024] The biosensor for detecting monosodium gluta-
mate according to the present invention includes the sig-
nal sensing part and the signal transducer disposed on
the surface of the solid substrate. The signal sensing part
is a portion where a physical or chemical change is
caused by the reaction of the receptor or a biochemical
substance having an ability to sense the target substance
and the signal transducer is a portion where an quanti-
tative analysis of the signal from the signal sensing part
is made by using a physical or chemical conversion ap-
paratus having electrodes, etc.
[0025] The signal transducer of the biosensor for de-
tecting monosodium glutamate according to the present
invention is made of the nano wires which are arranged
on the surface of the solid substrate in the matrix and the
electrodes are adhered to both ends of the nano wires.
The electrodes, which connect the signal transducer to
an external signal supplying circuit and a sensing circuit,
function as contact junctions to make electrical charac-
teristics observed. The physical and chemical reaction
caused in the signal sensing part brings about the change
of the electrical characteristic of the signal transducer
and it is possible to sense this change through the ad-
hesion junctions at an outside. Each of the electrodes
consists of a double structure of a conductive metal and
an adhesion metal and the electrodes can be succes-
sively deposited by an equipment such as a thermal
evaporator, a sputter, or an E-beam evaporator, etc. The
adhesion metal is in contact with the nano wire firstly and
the conductive metal may be adhered to the adhesion
metal when the adhesion metal has the strong binding
force with the surface. It is preferable that a metal, which
has the excellent electrical contact characteristic with the
nano wire and the strong adhesion to the surface for the
physical robustness, such as titanium or chrome, are
preferably used as the adhesion metal. The conductive
metal can be employed by a high conductivity metal with-
out any limitation, especially Au in the preferred embod-
iment of the present invention.
[0026] Moreover, the signal sensing part of the biosen-
sor for detecting glutamate according to the present in-
vention is disposed in the vicinity of the signal transducer
including the nano wires and the electrodes and gluta-
mate oxidase, as a receptor, which is capable of being
bound to the target substance of glutamate and catalyze
the oxidative reaction of glutamate, is adhered to the sig-
nal sensing part.
[0027] Glutamate oxidase, as a receptor, is adhered
to the function group on the surface of the solid substrate
by glutaraldehyde. However, the adhesion of the enzyme
is not limited to this method. The enzyme functions as a
catalyst to create reactants by palpating the oxidation of
glutamate. Since ammonia of the reactants changes the
conductivity of the carbon nanotube, the enzyme can be

immobilized on the surface of the substrate, directly be-
tween one nano wire and another nanowire.
[0028] The functional group connecting glutaralde-
hyde to the solid substrate is, but not limited to, at least
one selected from the group consisting of an amine
group, a carboxyl group and a thiol group.
[0029] The nano wires deposited on the signal trans-
ducer of the biosensor according to the present invention
is, but not limited to, at least one selected from the group
consisting of a carbon nanotube, a silicon nano wire, and
a zinc oxide nano wire and a vanadium oxide nano wire.
[0030] More specifically, the biosensor for sensing
glutamate according to the present invention will be de-
scribed below referring to Fig. 2.
[0031] First, one or more signal transducers 102 exist
on the solid substrate 107 and the signal transducers 102
include the carbon nanotubes 104 and the electrodes
105 which are disposed at both ends of the carbon nan-
otube 104. The electrodes 105 are coated with a polymer
106. The signal transducers 102 are arranged on the
solid surface in a matrix and the signal sensing part 101
is provided by a portion in which the carbon nanotube
104 are not formed, that is, a portion between the signal
transducers 102. The glutamate oxidase 103 is adhered
to the signal transducers 102 by glutaraldehyde which is
adhered to the functional groups.
[0032] Meanwhile, the present invention provides a
method for manufacturing the biosensor. The method for
manufacturing the biosensor includes the steps of: inte-
grating a plurality of nano wires on a surface of a solid
substrate; forming electrodes at both ends of each nano
wires coating electrodes with a polymer adhering func-
tional groups between one nano wire and another nano
wire on the surface of the solid substrate ; adhering glu-
taraldehyde, as a linker, to the functional groups on the
surface of the solid substrate; and immobilizing glutama-
te oxidase, which is capable of being bound to glutamate
and catalyze the oxidative reaction of glutamate, to glu-
taraldehyde.
[0033] To manufacture the biosensor according to the
present invention, first, the nano wires are integrated on
the surface of the solid substrate such as a silicon oxide
film or a glass substrate. The integration of the nano wires
on the surface of the substrate can be implemented by
the general methods which are well known to those
skilled in the art to which the subject pertains. Particularly,
in the method for integrating the nano wires according to
the preferred embodiment of the present invention, the
surface of the solid substrate is patterned by a slippery
molecular layer and the nano structure material to be
adhered is then slid onto the surface of the solid substrate
from the slippery molecular layer so that the nano wires
are adhered directly on the surface of the solid substrate.
[0034] Next, the electrodes are deposited at both ends
of each of the nano wires. The deposition of the elec-
trodes is carried out by a thermal evaporator, an E-beam
evaporator or a sputter which is typically used in manu-
facturing electrodes of semiconductor devices. The de-
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posited electrodes are coated with the polymer in order
to reduce a leakage current. After forming the signal
transducers made of the nano wires and the electrodes,
the functional groups are adhered on the surface of the
solid substrate and between one nano wire and an ad-
jacent nano wire and then glutaraldehyde, as a linker, is
adhered to the functional groups. Finally, glutamate ox-
idase, as a receptor which is capable of being bound to
the target substance of glutamate and catalyze the oxi-
dative reaction of glutamate, is immobilized.
[0035] Glutamate oxidase, as an enzyme to dissociate
glutamate, plays a role of a catalyst which is not chemi-
cally changed itself, but makes glutamate separate into
by-products, α-ketoglutarate, hydrogen peroxide and
ammonia. At this time, especially, ammonia among the
different by-products diversifies the electrical character-
istic of the nano wire and glutamate is detected through
such a change.
[0036] Being different from the conventional biosen-
sor, the biosensor according to the present invention is
characterized in that the functional groups are selectively
adhered on the surface of the solid substrate on which
the nano wires are not integrated. In the present inven-
tion, in order to selectively adhere the functional groups
on the surface of the solid substrate on which the nano
wires are not integrated, a compound bearing a silane
group is used. Especially, 3-aminopropyltriethoxysilane
(APTES) is used in the present invention. If the ethoxy-
lated group within the silane group meets with -OH on
the silicon oxide film or the glass surface, the ethoxylated
group is detached from the silane group and it is com-
bined with the silicon surface with strong covalent bonds.
In the cleaning process, molecules which are not com-
bined with the covalent bonds are altogether gone away.
Therefore, the functional groups are adhered to the sur-
face in which the nano wires are not selectively integrat-
ed. Concretely, it is preferable that the substrate, on
which the nano wires are integrated, is dipped in a com-
pound having the silane group for 5 to 20 minutes. If the
substrate is dipped for the above-mentioned time, the
functional groups can be more selectively and effectively
adhered to the surface on which the nano wires are not
integrated.
[0037] Generally, the nano wires are classified into var-
ious kinds of chemical structures of the surface and these
chemical structures are completely different from each
other. For example, the carbon nanotube consists of the
carbon lattice structure of a hexagon and the silicon nano
wire is composed of a silicon crystalline structure. Be-
sides, each of the nano wires, such as a zinc oxide nano
wire, a vanadium oxide nano wire and so on, has a dif-
ferent chemical property of the surface. When the recep-
tor capable of being bound additionally to the target sub-
stance is immobilized after various kinds of nano wires
are integrated on the solid surface, a different chemical
process has to be applied to each nano wire and this
process has to satisfy the complicated conditions. That
is, the receptor immobilization technique, in which the

receptor is immobilized by the non-covalent bonds based
on the hydrophobic interaction between a phenyl group
or an alkyl group and the carbon nanotube or by the cov-
alent bonds to attack a carboxyl group on the surface of
the carbon nanotube, is used in case of the carbon na-
notube. In case of a silicon nano wire, the silane group
is used. This has a problem in that it takes a lot of time
to immobilize the receptor after the integrated circuit
processing in a mass product of the nano wires and the
processes are very complicated. Moreover, a process of
a specific nano wire can be very injurious to other nano
wires. However, in the present invention, the receptors
capable of being bound to the target substance to be
sensed are not adhered directly to the nano wires, but
immobilized between one nano wire and another nano
wire, so that it is possible to immobilize the receptors
regardless of the kinds of the nano wires. As a result, the
present invention has the advantage of the cost-effec-
tiveness in time and resources.
[0038] Hereinafter, the present invention is exempla-
rily illustrated with an embodiment.
[0039] However, the following embodiment exempla-
rily illustrates the present invention and the present in-
vention is not restricted to the following embodiment.

[Embodiment 1] Manufacturing biosensor for de-
tecting glutamate

[0040] A photoresist pattern is formed on a surface of
a silicon oxide substrate by using the photolithography
process. Thereafter, it is soaked in a solution in which
octadecyl trichloro silane (hereinafter, referred to ad
OTS) (sigma) and ethanol are mixed at a mixed ratio of
1: 500 (volume ratio) and the OTS molecular layer is
formed on the substrate surface.
[0041] Next, the substrate on which the molecular
monolayer is formed is dipped in an acetone solution and
the photoresist pattern is removed. The substrate is
dipped in a carbon nanotube solution of o-dichloroben-
zene and the carbon nanotubes are self-assembled on
the substrate surface.
[0042] Titanium and then Au films are deposited on
the carbon nanotubes of the substrate and the metals
outside the electrode regions are removed by lift-off proc-
ess. The electrodes are then coated with a polymer like
SU-8.
[0043] Next, the substrate on which the carbon nano-
tubes are integrated is dipped in 3-aminopropyltriethox-
ysilane (APTES) (sigma) solution for 5 minutes and an
amine group are selectively attached to the carbon nan-
otubes on the silicon substrate.
[0044] After glutaraldehyde, as a linker, is adhered to
the substrate to which the amine group is adhered, the
substrate is dipped in a glutamate oxidase solution so
that the biosensor for detecting glutamate is finally man-
ufactured by binding the amine group to the receptor of
glutamate oxidase. More concretely, the amine groups
are first created on the surface of the substrate by using
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3-aminopropyltriethoxysilane and this substrate is
dipped in a 2.5% glutaraldehyde aqueous solution for 1
to 3 hours. At this time, a -CHO group and the amine
group of glutaraldehyde are bound with the covalent
bond. By doing so, the CHO group is changed to the
functional group or the CHO group can be immediately
immobilized without the functional process of the amine
group. At this time, trimethoxysilane aldehyde is used.
[0045] Thereafter, glutamate oxidase is dissolved in
phosphate buffered saline of pH7.4, the enzyme solution
is dropt on the sample in which the CHO group is immo-
bilized, and the reaction is continuously carried out for
12 hours. In this process, the amine group in the amino
acid sequence of the enzyme and the CHO group are
bound with the covalent bonds.
[0046] The biosensor manufacturing process is shown
in Fig. 1 and the structure of the finally manufactured
biosensor is shown in Fig. 2.

[Example 1] Detecting glutamate

[0047] The performance test of the biosensor for de-
tecting glutamate, as manufactured in the embodiment
1, is executed.
[0048] After the buffer solution (PBS pH 7.4) is dropt
on the conventional biosensor (control group) in which
glutamate oxidase is not immobilized and the biosensor
in which glutamate oxidase is immobilized according to
the preferred embodiment 1 of the present invention, the
voltage of 0.01V is applied to the electrodes disposed at
both ends of each electrode of the substrates and a cur-
rent is sampled according to the time. The results of the
current variance with injection of glutamate (monoso-
dium L-glutamate) and with no injection thereof are
shown in Figs. 3 and 4, respectively.
[0049] Referring to Fig. 3, the conventional biosensor
in which glutamate oxidase is not immobilized has a con-
stant current even if monosodium L-glutamate is applied
to the biosensor and the time is sufficiently over.
[0050] However, referring to Fig. 4, the biosensor in
which glutamate oxidase is immobilized according to the
present invention shows a reduction of current after about
20 seconds in case of administrating monosodium L-
glutamate of 5 mM. That is, glutamate can be effectively
detected with a small amount thereof. Therefore, the high
sensitivity of the biosensor of the present invention can
be confirmed through Fig. 4.

Claims

1. A biosensor for detecting glutamate, comprising:

a solid substrate (107).
at least one signal transducer (102) which is ar-
ranged in a matrix and provides with a plurality
of nano wires, each of the nano wires having
two ends adhered to electrode (105), and

at least one signal sensing part (101) which is
disposed on a surface of the solid substrate
(107) between one nano wire and another nano
wire and to which glutamate oxidase (103) to be
bound to glutamate and catalyze the oxidative
reaction of glutamate is adhered.

2. The biosensor of claim 1, wherein the glutamate is
monosodium glutamate and L-glutamate.

3. The biosensor of claim 1, wherein the solid substrate
(107) is a silicon substrate or a glass substrate.

4. The biosensor of claim 1, wherein the glutamate ox-
idase (103) is adhered to a functional group on the
signal sensing part (101) by glutaraldehyde.

5. The biosensor of claim 4, wherein the functional
group is at least one selected from the group con-
sisting of an amine group, a carboxyl group and a
thiol group.

6. The biosensor of claim 1, wherein the nano wire is
at least one selected from the group consisting of a
carbon nanotube (104), a silicon nano line, and a
zinc oxide nano wire and a vanadium oxide nano
wire.

7. A method for manufacturing a biosensor for detect-
ing glutamate, comprising the steps of:

integrating a plurality of nano wires on a surface
of a solid substrate(107);
formin electrodes (105) at both ends of each of
the nano wires:
coating electrodes (105) with a polymer (106);
adhering functional groups between one nano
wire and another nanowire on a surface of the
solid substrate (107);
adhering glutaraldehyde to the functional
groups on the surface of the solid substrate
(107); and
immobilizing glutamate oxidase (103), to glutar-
aldehyde,
wherein the glutamate oxidase (103) is capable
of being bound to monosodium glutamate and
catalyze the oxidative reaction of glutamate.

8. The method of claim 7, wherein the glutamate is
monosodium glutamate and L-glutamate.

9. The method of claim 7, wherein the solid substrate
(107) is a silicon substrate or a glass substrate.

10. The method of claim 7, wherein the functional group
is at least one selected from the group consisting of
an amine group, a carboxyl group and a thiol group.
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11. The method of claim 7, wherein the nano wire is at
least one selected from the group consisting of a
carbon nanotube (104), a silicon nano line, and a
zinc oxide nano wire and a vanadium oxide nano
wire.

12. The method of claim 7 wherein the step of adhering
functional groups on the surface of the solid sub-
strate (107) between one nano wire and another na-
nowire is carried out by dipping the substrate (107)
in a compound having a silane group for 5 to 20 min-
utes.

13. A method for detecting a target substance to be
bound to a receptor using the biosensor in accord-
ance with any one of claims 1 to 6.

Patentansprüche

1. Biosensor zum Nachweisen von Glutamat, umfas-
send:

ein festes Substrat (107);
mindestens einen Signalwandler (102), der in
einer Matrix angeordnet ist und eine Mehrzahl
von Nanodrähten bereitstellt, wobei jeder der
Nanodrähte zwei Enden aufweist, die an Elek-
troden (105) angeheftet sind; und
mindestens einen Signal fühlenden Abschnitt
(101), der auf einer Oberfläche des festen Sub-
strats (107) zwischen einem Nanodraht und ei-
nem anderen Nanodraht angeordnet ist und an
welchen Glutamatoxidase (103), die an Glut-
amat gebunden werden und die Oxidationsre-
aktion von Glutamat katalysieren soll, angehef-
tet ist.

2. Biosensor nach Anspruch 1, wobei das Glutamat
Mononatriumglutamat und L-Glutamat ist.

3. Biosensor nach Anspruch 1, wobei das feste Sub-
strat (107) ein Siliciumsubstrat oder ein Glassubstrat
ist.

4. Biosensor nach Anspruch 1, wobei die Glutamatoxi-
dase (103) an einer funktionellen Gruppe auf dem
Signal fühlenden Abschnitt (101) durch Glutaralde-
hyd angeheftet ist.

5. Biosensor nach Anspruch 4, wobei die funktionelle
Gruppe mindestens eine, ausgewählt aus der Grup-
pe bestehend aus einer Amingruppe, einer Car-
boxylgruppe und einer Thiolgruppe, ist.

6. Biosensor nach Anspruch 1, wobei der Nanodraht
mindestens einer, ausgewählt aus der Gruppe be-
stehend aus einem Kohlenstoff-Nanorohr (104), ei-

ner Silicium-Nanoleitung und einem Zinkoxid-Nan-
odraht und einem Vanadiumoxid-Nanodraht, ist.

7. Verfahren zum Herstellen eines Biosensors zum
Nachweisen von Glutamat, umfassend die Schritte:

eine Mehrzahl von Nanodrähten auf einer Ober-
fläche eines festen Substrats (107) zu integrie-
ren;
Elektroden (105) an beiden Enden von jedem
der Nanodrähte zu bilden;
Elektroden (105) mit einem Polymer (106) zu
beschichten;
funktionelle Gruppen zwischen einem Nan-
odraht und einem anderen Nanodraht auf einer
Oberfläche des festen Substrats (107) anzuhef-
ten;
Glutaraldehyd an die funktionellen Gruppen auf
der Oberfläche des festen Substrats (107) an-
zuheften; und
Glutamatoxidase (103) an Glutaraldehyd zu im-
mobilisieren,
wobei die Glutamatoxidase (103) in der Lage
ist, an Mononatriumglutamat gebunden zu wer-
den und die Oxidationsreaktion von Glutamat
zu katalysieren.

8. Verfahren nach Anspruch 7, wobei das Glutamat
Mononatriumglutamat und L-Glutamat ist.

9. Verfahren nach Anspruch 7, wobei das feste Sub-
strat (107) ein Siliciumsubstrat oder ein Glassubstrat
ist.

10. Verfahren nach Anspruch 7, wobei die funktionelle
Gruppe mindestens eine, ausgewählt aus der Grup-
pe bestehend aus einer Amingruppe, einer Car-
boxylgruppe und einer Thiolgruppe, ist.

11. Verfahren nach Anspruch 7, wobei der Nanodraht
mindestens einer, ausgewählt aus der Gruppe be-
stehend aus einem Kohlenstoff-Nanorohr (104), ei-
ner Silicium-Nanoleitung und einem Zinkoxid-Nan-
odraht und einem Vanadiumoxid-Nanodraht, ist.

12. Verfahren nach Anspruch 7, wobei der Schritt eines
Anheftens von funktionellen Gruppen auf der Ober-
fläche des festen Substrats (107) zwischen einem
Nanodraht und einem anderen Nanodraht ausge-
führt wird, indem das Substrat (107) in eine Verbin-
dung mit einer Silangruppe 5 bis 20 Minuten einge-
taucht wird.

13. Verfahren zum Nachweisen einer Zielsubstanz, die
an einen Rezeptor gebunden werden soll, unter Ver-
wendung des Biosensors nach einem der Ansprü-
che 1 bis 6.
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Revendications

1. Biocapteur pour la détection de glutamate, compre-
nant:

un substrat solide (107),
au moins un transducteur de signal (102) qui est
placé dans une matrice et est doté d’une plura-
lité de nanofils, chaque nanofil possédant deux
extrémités adhérant à des électrodes (105), et
au moins une partie captant un signal (101) qui
est placée sur une surface du substrat solide
(107) entre un nanofil et un autre nanofil et à
laquelle adhère de l’oxydase de glutamate (103)
susceptible de se lier au glutamate et de cata-
lyser la réaction oxydante du glutamate.

2. Biocapteur selon la revendication 1, dans lequel le
glutamate est le glutamate monosodique et le L-glu-
tamate.

3. Biocapteur selon la revendication 1, dans lequel le
substrat solide (107) est un substrat à base de sili-
cium ou un substrat en verre.

4. Biocapteur selon la revendication 1, dans lequel
l’oxydase de glutamate (103) adhère à un groupe
fonctionnel sur la partie captant un signal (101) par
l’intermédiaire du glutaraldéhyde.

5. Biocapteur selon la revendication 4, dans lequel le
groupe fonctionnel est au moins choisi dans le grou-
pe constitué par un groupe amine, un groupe car-
boxyle et un groupe thiol.

6. Biocapteur selon la revendication 1, dans lequel le
nanofil est au moins choisi dans le groupe constitué
par un nanotube de carbone (104), une nanoligne
de silicium, et un nanofil d’oxyde de zinc et un nanofil
d’oxyde de vanadium.

7. Procédé de fabrication d’un biocapteur pour la dé-
tection du glutamate, comprenant les étapes consis-
tant à :

intégrer une pluralité de nanofils sur une surface
d’un substrat solide (107) ;
former des électrodes (105) aux deux extrémi-
tés de chaque nanofil ;
enduire les électrodes (105) avec un polymère
(106) ;
faire adhérer des groupes fonctionnels entre un
nanofil et un autre nanofil sur une surface du
substrat solide (107) ;
faire adhérer du glutaraldéhyde aux groupes
fonctionnels sur la surface du substrat solide
(107) ; et
immobiliser l’oxydase de glutamate (103) sur le

glutaraldéhyde ;
dans lequel l’oxydase de glutamate (103) est
susceptible de se lier au glutamate monosodi-
que et de catalyser la réaction oxydante du glu-
tamate.

8. Procédé selon la revendication 7, dans lequel le glu-
tamate est le glutamate monosodique et le L-gluta-
mate.

9. Procédé selon la revendication 7, dans lequel le
substrat solide (107) est un substrat à base de sili-
cium ou un substrat en verre.

10. Procédé selon la revendication 7, dans lequel le
groupe fonctionnel est au moins choisi dans le grou-
pe constitué par un groupe amine, un groupe car-
boxyle et un groupe thiol.

11. Procédé selon la revendication 7, dans lequel le na-
nofil est au moins choisi dans le groupe constitué
par un nanotube de carbone (104), une nanoligne
de silicium, et un nanofil d’oxyde de zinc et un nanofil
d’oxyde de vanadium.

12. Procédé selon la revendication 7, dans lequel l’étape
consistant à faire adhérer des groupes fonctionnels
sur la surface du substrat solide (107) entre un na-
nofil et un autre nanofil est réalisée par immersion
du substrat (107) dans un composé comprenant un
groupe silane pendant 5 à 20 minutes.

13. Procédé de détection d’une substance cible suscep-
tible de se lier à un récepteur en utilisant le biocap-
teur selon l’une quelconque des revendications 1 à 6.
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