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This article describes the controllable construction of a layered superstructure of gold nanooctahedra via a
molecularly mediated assembly and their electrochemical application as a host matrix toward the oxidation
of glucose. The layered superstructures of the Au nanooctahedra were confirmed with atomic force microscopy,
X-ray electron spectroscopy, and cyclic voltammograms. The effects of the interface of gold spherical
nanoparticles and the different layered interface of gold nanooctahedra on the electrochemical responses to
Fe(CN)®~ and glucose were investigated in detail. The glucose biosensor, which uses the Au nanooctahedra
layer structure as a matrix, shows excellent electrocatalytic activities, such as a high level of sensitivity, a
fast response, and a wide response range.

1. Introduction In addition, we purchased glucose oxidase (GOx, EC 1.1.3.4),
| bilizati b lecules in desi d | D-(+)-glucose, and agarose from Sigma. Next, we prepared a
mmobilization of biomolecules in designer-made nanoscale phosphate-buffered saline solution (PBS, pH 7.4) by dissolving
structures can significantly improve the performance of bio- 1.6 g of KCI, 64 g of NaCl, 1.92 g of KPO,, and 11.52 g of
catalytic processés.From the point of view of efficient K,HPO, in éOO mL of dohble deionized V\,/ater (DDW). All
biocatalytic processes, the candidates of nanostructure material%hemicals were used as received. We also purchased gold (2

Witg.l"?‘ high Ioaﬁling, #igr:] alctive surfac? area, and Iong;t?rm mm in diameter), Ag/AgCI (saturated KCI solution), and a Pt
stability, as well as high electron transfer are very usetul. .. ooctrode from CH Instruments, Inc.

OW(';.'? t(;) their Iar%e sgrfacebarea, gﬁld sphgr|ccja| nanr:)pamclles Synthesis of Gold NanooctahedraOctahedral gold nanoc-
modified on a conductive substrate have gained muc attent'onrystals were synthesized in a PEG 600 solution via a modified

with regard to the construction of an electrochemical sensing polyol procesg? For a typical synthesis, 0.05 mL of 100 mM
interface?"® In addition, the presence of sharp edges or tips in ¢ <0 4iim boréhydride (NaBH was introduced to a 20-mL
faceted metal nanoparticles has been demonstrated to be usef EG 600 solution of PVP (222 mg) before the addition of gold
for enhancing electric fields, which is important for applications (Ill) chloride (AuCl, 0.16 mL, 125 mM) aqueous solution. The
such.as sensofsRaj, S.h" a_nql co-workers have suggested _that final concentrations were about 1 mM for the gold (lll) ions,
the high electrocatalytic activity of gold particles can be ascribed 0.25 mM for the NaBH, and 100 mM for the PVP. The gold
n|0t only t_o surface arela; surfz;]\ce m(;lrpholﬁlgy and str]]alpe aISOprecursor solution was transferred into an oil bath and first
play an important role, such as flowerlike morp oégy._ preheated at 75C for more than 24 h, followed by further
Recently, a new class of extremely regular Au nanocrystals with heating at 125C for 6 h. In the initial preheating step, the
sharp edges or comers, the nanooctahedron, has been SUCCEeaBH, acts as a strong reducing agent that directly reduces the

fully s_ylnthesl_izec_?. Urflf(r)]rtunately, %rec\i/ioush studies ||0nf the dgold (1) ions in the solution to gold (0) atoms. However, only
potential application of the nanooctahedron have usually focused 1 ot the gold (111) ions was reduced to gold (0) atoms because

on surface-enhanced Raman scattering and optical prop¥ities. the concentration of NaBHvas under a stoichiometric condition

Our goal in this article, which is an extension of our previous (that is, where the mole ratio of Au/NaBHs 1:0.25). The as-

report on the high-yield synthesis of single-crystalline gold formed gold (0) atoms or clusters were then oxidized by the
nanooctahedr@ is to controllably construct a layered super- remaining gold (Ill) ions via the following reaction:

structure of gold nanooctahedra via a molecularly mediated
assembly and to investigate the application of the assembly as gold (I11) + 2gold (0)— 3gold ()
a host matrix for a glucose sensor.
Hence, most of the gold (Ill) ions finally evolve to gold (I)

2. Experimental Procedures ions via the preheating process. As a result, the absorption band
in the UV spectrum for gold (Ill) ions completely disappears
and the plasmon band for the Au nanocrystals does not appear.
Consequently, the preheating gold precursor is colorless. In the
second heating process, the gold (l) ions are reduced to gold
- ~ (0) atoms via the polyol process for a reaction temperature
_*Corresponding authors. ~Telephone: —82-42-869-8077. E-mail: greater than 106C; this process subsequently produces the gold
xingjiuhuang@hotmail.com; ykchoi@ee.kaist.ac.kr. .

T'School of Electrical Engineering and Computer Science. nanocrystals. In this case, the PEG 600 serves not only as a

* Department of Nuclear and Quantum Engineering. solvent of the precursors but also as a reducing agent for the
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Materials. We obtained poly(vinylpyrrolidone) (PVP, K-30,
My = 40 000), poly(ethylene glycol) 600 (PEG 608, =
570-600), AuC}, and 1,8-octanedithio97%) from Aldrich.
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reaction. Finally, we collected the products by centrifugation
(15000 rpm) and then washed them repeatedly with ethanol for
examination and application.

Molecularly Mediated Assembly of Gold Nanooctahedra.

The Au electrodes were used as working electrodes. Before the
assembly, the gold electrodes were polished with @u@5-
alumina, sonicated for 2 min, and then rinsed thoroughly with
DDW and dried in a stream of high-purity,NThe activated

Au electrode was first functionalized with 1,8-octanedithiol (0.1
M) to produce a thiol group-terminated surface, which was
treated with an ethanol solution of 1,8-octanedithiol. The gold
nanooctahedron assembled electrode was obtained by placing
a freshly 1,8-octanedithiol-modified gold electrode into a gold
nanooctahedra ethanol solutiom &h under ambient conditions.
The thiol forms a covalent link to a gold nanooctahedron surface.
The modified electrode was then washed sequentially with
ethanol and DDW under ultrasonication to eliminate any
possible physical absorbed impurities and other gold nanooc-
tahedra. The gold nanooctahedra were therefore assembled on
the substrate by means of the-AB chemical bond. This process
was repeated five times until a set of Au nanooctahedra-modified
electrodes were obtained with different layers. It is important
to note here that the condensation reactions between the double
thiol groups are not considered due to the shorter carbon chains.
For comparison purposes, we also used the same process to
prepare an electrode modified with a monolayer of gold
spherical particles (approximately 40 nm in diameter).

Enzyme Electrode Preparation.To guarantee the compat-
ibility of the electrode, we prepared the enzyme electrode using
the gold nanooctahedra layered structure after FefCN)
experiments. The enzyme was immobilized onto the DDW-
washed electrode surface by deposition of 2.5droplets of a
glucose oxidase solution (2.5 mg mfi). The enzyme electrode
was then allowed to dry in air for 4 h. After the glucose oxidase
was immobilized on the electrode, we stabilized it by using a
2.5uL aliquot of agarose hydrogel (0.2 mg ml). Finally, we R —
thoroughly washed the Au octahedra/GOx/agarose with a cold R P P BT S IR - o
buffer and stored it at 4C. Figure 1. Typical TEM (A) and HRTEM (B) images of gold

Electrochemical Measurements.The cyclic voltammetry ~ hanooctahedra. The scale bars for (A) and (B) are 50 and 5 nm,

. . respectively. The inset in (A) (lower right) clearly shows the FESEM
measurements were performed with a CHI 600B electrochemlcalirnage of the gold nanooctahedra corresponding to (A), in which the

analyzer (CH Instruments, Inc.). In addition, the amperometry scale bar is 50 nm. The inset in (A) (upper right) shows the electron
was performed with a BAS 50W voltammetric analyzer (Bio- diffraction pattern of an individual octahedral particle.

analytical System, Inc.). All the electrochemical experiments ] ) )
were carried out in a PBS solution in a conventional three- WaS approximately 40 nm, and the polydispersity was less than

electrode cell at room temperature. We also used Ag/AgCl as 10%-: The selected area electron diffraction (the upper right of
a reference and Pt wire as a counter electrode. the inset of Figure 1A) and high-resolution TEM (HRTEM,
Characterization. Atomic force microscopy (AFM) was done Figure 1B) for a single particle both indicate that the as-prepared

with a Nanoscope (Digital Instruments, Veeco Metrology) 9°!d nanoparticles are composed of single crystals.

scanning probe microscope. Field emission scanning electronA As |Ilust;a';]e%|n Figure Z'At" trledlay?red ijpelrstt[uc(tjuresrfof
microscopy (FESEM) images were obtained with a Philips XL unanooctanedra were constructed onto an Au electrode surtace

30 AFEG scanning electron microscope, and transmission via a 1,8-octanedithiol-mediated assembly. By using stepwise

electron microscopy (TEM) images were obtained with an FEI treatments of the superstructure with the Au nanooctahedra

Tecnai F20. X-ray electron spectroscopy (XPS) was carried out solution and the molecular mediator, we were able to generate
by electron spectroscopy for chemical analysis 2000 interfaces of a controllable number of layers. Considering that
’ the strength among the layers is from -A8 covalent bond,

the resulting molecular-mediated Au nanooctahedra superstruc-
tures are very stable and the particles can only be removed from
Observations with TEM were used to demonstrate that the the surface by physical scratching. The glucose oxidase is then
Au nanoparticles were formed in a parallelogram shape (Figure immobilized on the surface of Au nanooctahedra superstructures.
1A). The corresponding image of FESEM (as shown in the As a result, the Au nanooctahedra layers electrically contact
lower right of inset of Figure 1A) clearly shows that a majority the active site of the adjacent enzyme layer and the electrode.
of the as-prepared product is made up of octahedral Au Figure 2B shows the corresponding atomic model of the
nanoparticles. Furthermore, in each octahedron all eight facescontrolled molecularly mediated assembly.
are equilateral triangles and four triangles meet at each corner. The layered superstructures of the Au nanooctahedra were
The average length of the edge of the octahedral nanoparticlesconfirmed with AFM, XPS, and cyclic voltammograms. The

3. Results and Discussion
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Figure 2. (A) Schematic illustration of the stepwise controlled
molecularly mediated assembly of gold nanooctahedra and glucose
oxidase. (B) Atomic model of the controlled molecularly mediated
assembly.

surface properties of the molecular-mediated assembly of the 00—Tfempes T~ T T T
Au nanooctahedra layers were first characterized with AFM L four layers ’ ! ? ; ?
height images and the corresponding cross-sectional analysis | —_three fayers,, :

Because of the difficulty in obtaining AFM images of the
commercial gold electrode surface, we performed AFM mea-
surements on exposed patterned gold surfaces. The Au pattert
was prepared on a 4-in. p-type silicon wafer with a photoli-

150 1—two layers -
—-one layer

ST o S S—

thography technique. Figure 3A,B shows the typical AFM height T
image of the superstructures on a stepwise assembly of a single

layer (A) and five layers (B). From the interface of the patterned : :

gold and silicon, we can clearly distinguish the different manner ST R et et A0 S .

Vert distance (nm)

between this molecular-mediated assembly and the physical
adsorption method (the nature of which is considered to be
electrostatic). After being ultrasonicated, few Au nanooctahedra : » : : : : .
can be observed on the surface of the silicon wafer; the particles " 0 500 1000 1500 2000 2500 3000
only assemble on a gold surface. In addition, the increases in .
height as shown by AFM can be attributed to the growth of the Horiz distance (nm)

number of layers. This situation is clearly supported when we Figure 3. Typical tapping mode AFM height image of single-layer
analyze cross sections of the samples (Figure 3C). The crosdA) and five-layer (B) molecularly mediated assembly of gold nanooc-
sections reveal that the multilayered Au nanooctahedra form t&hedra. (C) Typical cross section of different gold layers in AFM
an interdigitated fine structure rather than a simple platelike images.

structure on the surface of the substrate. This result suggestspectra. From the survey scans, we can observe the Sigpal,

that the assembly via a molecular mediator proceeds along awhich demonstrates that HS groups have been successfully
direction different from that of Au nanooctahedra. For the introduced onto the surface of the Au particles. The appearance
second layer, we cannot observe an obvious sawtooth structureof a very weak peak of Ols can be attributed to ethanol on the
This outcome occurs probably because the first layer cannotsurface of the nanooctahedra; ethanol is used to prevent the Au
cover the electrode surface with a higher density during the nanooctahedra from agglomerating.

assembling time and the second layer consequently fills the gaps To check whether the molecular-mediated layered super-
among the particles. Compared with the physical adsorption structure of Au nanooctahedra can be used as a host matrix for
method, the molecular-mediated assembly has the advantagenzyme immobilization, we investigated the electrochemical
of overcoming the stack tendency in a face-to-face manner behavior of ferricyanide, which is widely used as an electro-
during the physical adsorption procé8sin addition, we chemical probe at the surface of layered superstructures. Figure
conducted an XPS experiment on this molecular-mediated 5A presents cyclic voltammograms of the Au nanooctahedra
assembly of Au nanooctahedra to confirm key information surfaces in assemblies containing one to five layers. As stated
concerning the chemical state of the film surface. Figure 4 showsin the outlet, gold spherical nanopatrticles can also be used to
the wide-scan spectra and high-resolution s2pnd O1s construct an electrochemical sensing interface through modifica-
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Figure 4. (A) XPS wide-scan spectrum of gold substrate after 6.0 B ? -
molecularly mediated assembly of gold nanooctahedra. (B, C) High- g
resolution S2p, and O1s spectra, respectively. Q0 L 7 h

tion of a conductive substrate. We therefore prepared one layer 01 02 03 04 05
of gold spherical particles and nanooctahedra in a manner E (Vvs. Ag/AgCl sat'd KC)
identical to that described in the Experimental Procedures. TheFigure 5. (A) Cyclic voltammograms of the layered Au particle
cyclic voltammograms are found in curves ¢ (blue, spherical 2ssemblies in 0.1 mM Fe(CR)/PBS (pH 7.4). Sweep rate: 40 mv

. . s 1 (a) Flat Au surface with a SAM layer (red); (b) bare flat Au
.partlcles)'and d (black, octahedra) of Figure 5A. We found an electrode (green); (c) single-layered Au spherical particles (blue); (d
increase in the response current for one layer of the nanoocta+y one to five layers of Au nanooctahedra (black). (B) Cyclic
hedra electrode. For this shape-dependent response, it isjoltammograms of five-layered Au nanooctahedra under different sweep
worthwhile to compare the surface density and roughness of rates in 0.8 mM Fe(CNJ /PBS (pH 7.4). (a) 5, (b) 10, (c) 15, (d) 20,
the nanooctahedral layer and the spherical particles. As observede) 25, and (f) 30 mV s*. (C) Cyclic voltammograms of five-layered
in Figure 3C, the low surface density is considered because theAY nanooctahedra under different Fe(GN)concentrations. (a) 0.1,
first layer of nanooctahedra could not cover the entire electrode (gze(,)'ziécr)n(\)/'sgl(d) 0.4,(€) 05, (7) 0.6, (g) 0.7, and (h) 0.8 mM. Sweep
surface, whereas spherical particles easily form a nearly packe ' '
monolayer. However, the surface in the nanooctahedral has agold nanoparticles at the electrotfé.ast, we observed that the
greater mean roughnes®, = 13.689 nm, compared with that  response current increases with the growth of the number of
of spherical particledR, = 9.143 nm. This voltammetric feature  layers (as shown by curves-th in Figure 5A). This phenom-
should, therefore, be explained by considering the unique shapeenon, which can be explained by the fact that the surface area
of the octahedral; that is, the sharp edges or corners are usefubr coverage increases as the growth of the number of layers
for an electrochemical reaction. In another comparison with the increases, is confirmed by the increased capacitance. This point
bare Au electrode, we found that the response current of bothis in excellent agreement with previously reported results that
the Au spherical particles and the Au nanooctahedra electrodestate that the surface area of an assembly of Au spherical
was deservedly higher because of the increased surface aregarticles increases almost linearly as the number of layers
Furthermore, the fact that a voltmmetric response could not be increase$,and that catalytic reactions are more favorable with
observed for the HS(CHES—Au electrode reveals that the a high nanoparticle coverage!®
electron transfer between the metal substrate and the analyte in A five-layered Au nanooctahedra assembly was selected to
a solution is almost totally hindered by the monolayer, possibly sense ferricyanide at different sweep rates. Figure 5B shows
due to the length of thiol chain self-assembled monoldyer. the cyclic voltammograms. The anodic current and the cathodic
After assembling the gold nanoparticles, we found that the current are linearly proportional to the sweep ratgs= 1.912
electrochemical behavior may be due to a fine-tuning effect of + 0.156; I, = —3.741— 0.173, wherev is the sweep rate
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Figure 7. (A) Cyclic voltammograms of single-layered Au particle/
GOx assemblies in glucose/PBS at a sweep rate of 20 MV(a)
Single-layered Au spherical particle/GOx system in 7.8 mM of glucose.
(b—f) Single-layered Au nanooctahedra/GOx system in different
concentrations of glucose: (b) 7.8, (c) 8.6, (d) 9.4, (e) 11.2, and (f) 12
mM. (B) Current responses of a single-layered (a) and a five-layered
(b) Au nanooctahedra/GOx system upon successive additions of 0.01
) ) _ _ ) ) M glucose aliquots (5L each). The initial potential was 250 mV,
Figure 6. Typical tapping mode AFM height image of GOx im-  the sensitivity was 1x 10° A V- and the measurement was
mobilized on a Au nanooctahedra surface. (A) Single-layered Au performed in 4 mL of PBS (pH 7.4) while being stirred.
nanooctahedra with 2/ of 2.5 mg/mL glucose oxidase. (B) GOx is
stabilized by agarose hydrogel. ane®® Thus, agarose hydrogel film is useful for constructing an
effective enzyme film, particularly organic phase biosensors.
(V s71)), indicating that the electrode kinetics is controlled by Next, we stabilized the GOXx units that were assembled on the
a surface-adsorption electrochemical process. Figure 5C showssurface of electrode by using 2/ of 0.2 g L™! agarose
cyclic voltammograms of a five-layered Au nanooctahedra hydrogel. Figure 6B shows the surface morphology in an AFM
assembly at different concentrations. As the bulk concentrationimage. By observing the height of images A and B, we can
of ferrocyanide increases, the voltammetric response is stablyeasily deduce that the agarose hydrogel wraps the enzyme
enhanced, demonstrating that there is no dissociation of na-surface tightly and forms a thin layer of several nanometers.
nooctahedra from the electrode surface. From these cyclicWe also found that pure agarose hydrogel film has a porous
voltammogram measurements, therefore, we conclude that thenetwork structure with a diameter of 5000 nm (data not
layered superstructures of the molecular-mediated assembly ofshown). These features improve the contact between the sample
nanooctahedra exhibit high stability and do not easily peel off and the surface of the enzyme better and guarantee the electron
from the electrode surface when placed in a solution. transportation from the enzymatic active center to the electrode
Similarly, owing to the difficulty in taking AFM images of  through the Au nanooctahedra.
the immobilized GOx with biochemical activity on the layered Figure 7A highlights the comparative results of the cyclic
structure surface, we performed AFM measurements on exposed/oltammograms for the single-layered Au nanooctahedra/GOx
layered Au nanooctahedra surfaces prepared in a mannersystem and spherical particles/GOx system. The dependence on
identical to the procedure described in Figure 2A. Figure 6A the shape of the Au particles can be clearly observed (curves a
displays the result after the immobilization of GOx on a single- to b), that is, the single-layered Au nanooctahedra/GOx system
layered surface of Au nanooctahedra. Considering that the height(curve b) exhibits a greater voltammetric response current at
of the enzyme unit is about 5 nfhwe confirmed that several  the potential of 0.25 mV than the single-layered spherical
enzyme units agglomerate and form a multilayer on the particles/GOx system under the same conditions. Although the
octahedral surface. In other words, the surface area of single-mechanism of the shape-controlled electrical contacting of the
layered Au nanooctahedra is not enough for immobilization of enzyme redox center and the electrode is, at present, not fully
2.5 uL of 2.5 mg mL?! glucose oxidase. As a result, the understood, this result clearly indicates that, as a matrix for
nanooctahedra only electrically contact the active site of the enzyme loading, Au nanooctahedra seems better than spherical
adjacent enzyme layer and the electrode. In addition to having particles. It should be pointed out, however, that highly efficient
moderate mechanical strength and high stability in an aqueouselectrical contacting of the enzyme needs a reconstitution of
solution, agarose hydrogel film has relatively good stability in the enzyme on nanoparticl&sHere, it is also important to
some solvents, such as dimethylsulfoxide, ethanol, and diox- consider that the excellent electrical contacting of the enzyme
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redox center and the nanooctahedra may be due to the mediator (A) T ; ; 1
of Fe(CN);S‘, which is from previous experiments before 0.56 o e R S
enzyme immobilization. With the aid of Fe(C), the electrons 0524 i .y=0:35§s*0_.233x...5.... . :
are transported through the Au nanooctahedra from the enzy- . R=0.998 j -
matic active center to the electrode. Furthermore, the results ....048'
show a substantial increase in the electrochemical capacitance E 0.44
of the single-layered Au nanooctahedra/GOx system. The -
capacitance was calculated from the cyclic voltammogram 0.401
curves, withC = i/v, wherei is the current and is the sweep 0.36
rate (V s'1). At a potential of 0.1 V, for example, the effective
capacitance is about six times larger than that of the single-

00 02 04 06 08

layered Au nanooctahedra/GOx system. This high capacitance, Concentration (mM)

which is consistent with the large surface atédemonstrates B) S I D N S T NS S N T

that the Au nanooctahedra/GOx system can provide a larger

surface area for the electrochemical reaction. The surface 4‘“'1 """"" A e

coverage and roughness of single-layer nanooctahedral and 3 ,‘y—__a'i,s,ro'm'

spherical particles have been discussed before. We deduce, i 5]

therefore, that such an octahedral structure with large surface =

geometrically and crucially affects the electrochemical behavior L O R S i s = - 356+00?x ]

of the surface. 0t - R=0 Q4]
To continue to probe the effect of Au nanooctahedra layer I AL S NS SN S DS BN B

on voltammetric response, we investigated the real-time cur- 2 0 2 4 6 8 10 12 14

rent-concentration behavior of glucose for the single-layered Concentration (mM)

and five-layered. Au nanooctahedra/GOx systgm ata CorISIan'[Figure 8. (A) Plots of chronoamperometric current versus the glucose

electrode potential of 250 mV where the oxidation current peak concentration for a single-layered (a) and a five-layered (b) Au

of glucose appears shown in Figure 7A. The results are presentechanooctahedra/GOx system and corresponding linear calibration curves.

in Figure 7B. In these two cases, the current increases stepwiséB) Plots of the chronoamperometric current versus a wide concentration

with each successive addition of the glucose solution. The range of glucose for a single-layered Au nanooctahedra/GOx system
. . . . S ’ and the corresponding linear calibration curve.

response is very fast in reaching a dynamic equilibrium upon

each addition of the sample solution, generating a steady-state

current signal within several seconds. This fast response canmm-1 in the range of 0.125 to 0.75 mM implies that the Au

be explained by the fact that the nanosizes and the uniquegctahedral/GOx system exhibits a higher affinity for glucose
octahedral structure lead to the effective electron transfer from sensing.

the substrate to products through the octahedral matrixes that
contain enzymes. The steady-state current signal in each stairway4 Conclusions
indicates that another extremely attractive feature of this system
is the highly stable amperometric response toward glucose. Our construction of a layered superstructure via a molecular-
The typical plots of the response current versus concentrationmediated assembly demonstrates the application of Au nanooc-
are linear for the single-layered and five-layered Au nanooc- tahedra in electrochemistry. We have successfully demonstrated
tahedra/GOx system (Figure 8A). However, the calibration plot the possibility of the structure being used as a host matrix for
for the single-layered Au nanooctahedra/GOx system has a slopeenzyme immobilization. With the help of Fe(CR), the
of 0.07uA mM~1 (sensitivity) and a correlation coefficient of nanooctahedra act as good nanoconnectors that electrically
0.981, whereas the five-layered Au nanooctahedra/GOx systemcontact the active center of the enzyme and the electrode,
has a slope of 0.238A mM~1 and a correlation coefficient of ~ resulting in high electron transfer and high biocatalytic ef-
0.998. Note also that the sensitivity of each electrode varies ficiency. The glucose biosensor, which uses the Au nanoocta-
slightly because of differences in the enzyme loading for each hedra layer structure as a matrix, shows a high level of
electrode. We suggest therefore that under the same enzymeensitivity (0.349u«A mM~! over a wide concentration range
loading the response depends on the layer of Au octahedra, an@f 0.125 to 12 mM), a fast response (within several seconds),
that higher responses are obtained with higher layers. A higherand a wide response range (from 0.125 to 12 mM). On the basis
layered structure provides a higher surface area, which canof these results and the inherent features of the structure, we
accommodate much more glucose oxidase in a given region.can expect such a layered superstructure of Au nanooctahedra
Consequently, we can expect a higher level of sensitivity. This formed via molecular-mediated assembly to be a useful matrix
suggestion, as shown in Figure 8B, is further supported by the for the immobilization of any other enzymes. Moreover, it can
response range of the single-layered Au nanooctahedra/GOxoe used for various biocatalytic and bioelectrocatalytic detection.
system. Figure 8B shows a linear plot of the response current
of the single-layered Au nanooctahedra/GOx system versus the Acknowledgment. X.-J.H. expresses appreciation for the
glucose concentration. The plot has a slope of 0249nM~1 financial support of the Brain Korea 21 project, the School of
and a correlation coefficient of 0.998 over a wide concentration Information Technology, and the Korea Advanced Institute of
range of 0.125 to 12 mM. No saturation current is observed Science and Technology in 2007. Also, this work was partially
due to the larger surface coverage of the GOx units. The supported by the NRL program of the Korea Science and
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