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Figure S1: (A) TEM and (B) HRTEM images of Au2-Py-HA-RGO.
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Figure S2: UV-Vis spectra for Py-HA-RGO, Aul-Py-HA-RGO, and
Au2-Py-HA-RGO.
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Figure S3: TEM image of the product after UV irradiation of a mixture of RGO and
HAuCl,4 (0.02 mM) at pH 12 for 2 hours (wavelength 255 nm).
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Figure S4: Samples (A) and UV-Vis spectra (B) of 0.02 mM HAuCly solution at pH
12 in the presence or absence of Py-HA (1 mg/mL) after UV irradiation (right sample)
for 2 hours (wavelength 255 nm).

Figure S5: TEM images of the product formed using 0.02 mM HAuCly solution at pH
12 in the presence of Py-HA (1 mg/mL) after UV irradiation for 2 hours (wavelength
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255 nm).

The experiments were as follows. HAuCl, was added to the solution with
or without Py-HA. The pH of the solutions (0.02 mM HAuCl, with or
without 1 mg/mL Py-H) were adjusted to pH 12, and then irradiated by
UV light with the wavelength at 255 nm for 2 hour. The final solutions
are shown in Figure S4. The solution with Py-HA changed from
colourless to pink, indicating the formation of gold nanoparticles. The
solution without Py-HA became slightly darkened, which may due to
small amounts of large gold particles reduced from HAuCl, under UV
irradiation. In addition, the UV-Vis spectra of these solutions show
dramatically different features, beyond the characteristic absorption band
at around 520 nm for surface plasmon vibration for gold nanoparticles.'
The absorption from 250 to 400 nm is attributed to the pyrene moiety of
Py-HA. Without Py-HA, there was only one band at ca. 240 nm,
reflecting the absorption of Au’" species.” Figure S5 shows the gold
nanoparticles < 10 nm obtained from 0.02 mM HAuCl4 solution at pH 12
in the presence of Py-HA (1 mg/mL) after UV irradiation (wavelength
255 nm) for 2 hours. The shape and size of the nanoparticles is consistent
with that of Aul-Py-HA-RGO. The results show the role of Py-HA in
promoting the photoreduction of the Au(Ill) precursor, and stabilizing the
resulting Au nanoparticles, as for earlier reports on the utility of HA

itself.?
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Figure S6: TEM images of Py-HA-RGO sheet decorated with Ag nanostructure
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Figure S7: UV-Vis spectra for Py-HA-RGO decorated with Ag nanostructures.

S6

Figure S8: TEM image of the composite material formed after bubbling hydrogen gas
through a mixture of RGO and H,PdCl, (0.2 mM) for 20 minutes.
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Figure S9: TEM images of Py-HA-RGO sheets decorated with Pt nanostructures.
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Figure S10: Cyclic voltammograms of the as-prepared Aul-Py-HA-RGO (A) and
Au2-Py-HA-RGO (B)-modified GCEs in Nj-saturated 0.1 M PBS (pH 7.0) with
different concentrations (0, 1, 2, 3, 4, 6) mM of H,O,. Scan rate: 50 mV/s.
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S9 Linear regression equations of modified GCEs for amperometric
response for H,O,
Rang from 0.5 to 50 puM for H,O, concentration
Aul-Py-RGO/GCE:

[(uA)=0.12Cy, o (um) +0.2 (Correlation coefficient: 0.998)

Au2-Py-RGO/GCE:
I(uA)=0.072C,, , (um>+0.24  (Correlation coefficient: 0.998)
Rang from 50 to 50000 pM for H,O, concentration
Aul-Py-RGO/GCE:

[(uA)=0.038 C,, ,,, (um) +4.49 (Correlation coefficient: 0.997)

Au2-Py-RGO/GCE:

I(uA)=0.0078 C,, , (um> +3.27 (Correlation coefficient: 0.998)
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S10 Comparison of the performance of the prototype H,O, biosensor.

Table S1 Comparison of the performance of the prototype H,O, biosensor relative to

those of other enzymatic and non-enzymatic biosensors

Electrode Respond Linear Stability” Reference
time(s) range(LM)
Hb/Graphene-Chitosan Film/GCE Within 5 6.5-230 80.1% for 14 days 3
Mb/GNs-Nafion/ GCE Within 5 1.5-90 93% for 50 days 4
HRP/Polyion Cmplex Membrane /GCE Within 15 0.5-10 80% for 30 days 5
Hb/Titania Sol-gel Film/GCE Within 5 0.5-54 89% for 80 days 6
GNis/silicon Sol-gel/GCE Within 5 2.5-45 Stable for one week 7
GNs/GO/GCE Within 6 0.5-50 NA 8
Aul-Py-HA-RGO/GCE Within 4 0.5-5000 95% for 30 days This paper

GNs: Gold nanoparticles; Mb: myoglobin; GO: graphene oxide; Hb: Hemoglobin;
HRP: horseradish peroxidase
a: Stability defined as the percent of retaining the initial current response of the

biosensor stored in PBS at 4°C for some days.

References

1. M. M. Kemp, A. Kumar, S. Mousa, T.-J. Park, P. Ajayan, N. Kubotera, S. A. Mousa and R. J.
Linhardt, Biomacromolecules, 2009, 10, 589-595.

2. N. Q. Hien, D. Van Phu, N. N. Duy and L. A. Quoc, Carbohydr. Polym., 2012, 89, 537-541.

H. Xu, H. Dai and G. Chen, Talanta, 2010, 81, 334-338.
4. W. Yang, Y. Li, Y. Bai and C. Sun, Sens. Actuators, B, 2006, 115, 42-48.



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

S. Yabuki, F. Mizutani and Y. Hirata, Sens. Actuators, B, 2000, 65, 49-51.

J. Yu and H. Ju, Anal. Chim. Acta, 2003, 486, 209-216.

G. Maduraiveeran and R. Ramaraj, J. Electroanal. Chem., 2007, 608, 52-58.

Y. Fang, S. Guo, C. Zhu, Y. Zhai and E. Wang, Langmuir, 2010, 26, 11277-11282.

®© =N @




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles false

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJDFFile false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends false

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize false

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage false

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile (Color Management Off)

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth 8

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /FlateEncode

  /AutoFilterColorImages false

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth 8

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /FlateEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /FlateEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENG ()

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 779.528]

>> setpagedevice



