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Experimental Part

CCA Preparation: A 10% (w/w) latex of monodisperse polystyrene (PS) colloids with diameter of 186
nm were prepared via emulsion polymerization as described elsewhere.®' The PS colloidal particles
were filtered through glass wool and then cleaned via dialysis against ultrapure water (18 MQ cm) for
14 days. The iridescent CCA solution was obtained due to Bragg diffraction once the excess ions were
removed and the colloids were self-assembled. Concentrated CCA solution was achieved trough further
dialyzing with gradient steps at 10%, 25% and 50% ethanol (Shanghai Lingfeng Chemical Reagent Co.,
Ltd) followed by shaking with ion-exchange resin (Bio-Rad mixed bed, AG 501-X8 (D) resin, 20-50

mesh).

GCCA Preparation: In a typical procedure,** Poly(vinyl alcohol) (PVA, 99% hydrolyzed, DP = 1750
+ 50, Shanghai Chemical Agent Co., Ltd) powder was dissolved in water/ethanol (v/v = 1/1) at 90 °C
for 2 h in N, atmosphere to form a 10% (w/w) homogeneous solution. When the temperature of the
PVA solutions was lowered, the solutions were mixed with CCA solution (v/v = 2/1). Then a small
amount of ion-exchange resin was added and the mixture was shaken until strong diffraction was
visually apparent (10 min). We cut 2 layers of parafilm (125 um thick, Chicago, IL) into a 10 mm x 30
mm x 250 pm spacer which was clamped between a set of glass slides to provide a uniform GCCA
thickness. Then the pregel solution was injected into the chamber, and gelled at -18 °C for 4 h to form
PVA GCCA. The GCCA hydrogel film can be easily removed from the cast after thawing at room
temperature for 0.5 h. The resulting GCCA was cut into square pieces (approximately 10 mm % 10 mm)
with a razor blade and stored in ultrapure water. The glassware used in all experiments was cleaned in a
RCA solution (5:1:1 mixture of water, hydrogen peroxide (30%) and ammonia (28%)) at 75 °C for 30

min. The route for the fabrication of GCCA is illustrated in Figure 1.

Formation of Chemical Cross-Links: A 10 mm x 10 mm (250 pm thick) GCCA sample was placed in

a wide mouth jar containing 50mL water. 1.5 mL of 10% glutaraldehyde solution and 0.5 mL of
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concentrated sulfuric acid were then added. The reaction was terminated by immersing the GCCA

pieces in gently stirred ultrapure water after 4 h.

Functionalization of GCCA: To accomplish carboxylation of PVA GCCA, a chemically cross-linked
GCCA was firstly exchanged from pure water to pure ethanol with 2 h equilibration, and the ethanol (50
mL) was replaced three times. The GCCA was placed into a 40 mL solution of ethanol dissolving 0.22
g of succinic anhydride, and 5 drops of pyridine was added as catalyst. The reaction was allowed to
proceed in a 40 °C water bath for 6 h. The modified GCCA was then washed and exchanged into pure

water.

Diffraction Measurements: The optical properties of GCCA film were studied utilizing an Ocean
Optics PC 2000 fiber optic spectrometer. Spectra were collected between the wavelengths of 400 to 900

nm. During measurements, the GCCA samples were oriented normal to the incident light beam.

To characterize the response of the functionalized GCCA to Ni**, the hydrogel was equilibrated in
pure water. NiCl, stock solutions were prepared by dissolving NiCl,:6H,O (1.1886 g, 5.00 mmol,
Sinopharm Chemical Reagent Co., Ltd) in 100 mL of sodium acetate buffered saline. The pH was
adjusted to 7.4 by addition of 20% aqueous NaOH. Lower Ni*" concentrations were prepared by

successive dilution.

The functionalized GCCA was titrated dropwise with 20 mmol L' HCI solution in the presence of
150 mmol L 'NaCl. The GCCA was allowed to equilibrate after each addition of acid, while the pH was

monitored and spectrum was recorded.

Table S1. The optical characteristics of the PVA GCCA composite.

band-stop (nm) 560 553 548 534 524 505 492 462

di11 (nm) 199.9 197.4 195.7 190.7 187.1 180.3 175.7 165.0
a. (nm) 346.3 342.0 338.9 330.2 324.0 3123 304.3 285.7
a (nm) 2449 241.8 239.6 233.5 229.1 220.8 215.1 202.0

FWHM (nm) 18.8 18.2 25.6 25.1 37.5 33.0 27.7 18.2
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Fig S1 Diffraction wavelength shifting of a GCCA film with decreasing pressive strain. The insert
shows a linear stop-band shifting with the decreased pressure. This result reveals that the

compress-decompress process is also reversible.

References:

S1 C. E. Reese, C. D. Guerrero, J. M. Weissman, K. Lee and S. A. Asher, J. Colloid. Interf. Sci., 2000,

232, 76.

S2 C. Chen, Y. H. Zhu, H. Bao, P. Zhao, H. L. Jiang, L. M. Peng, X. L. Yang and C. Z. Li, Soft Matter,

2011, 7,915.




<<
  /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 1.4
  /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 ()
  /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 <>
    /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.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


