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Experimental Section

Materials

Films of gold with thicknesses of 950 A were deposited onto silicon substrates by using an
electron beam evaporator manufactured by Si-Mat (Silicon Materials). A 100 A thick layer of
titanium was used to promote adhesion between silicon and the film of gold. 11-mercapto-1-
undecanol (MUD), undecanethiol, copper(I) bromide (CuBr), ethanol absolute, ao-
bromoisobutyryl bromide, 4-dimetylaminopyridine (DMAP), sodium dodecyl sulphate and
triethylamine were purchased from Sigma-Aldrich. 2-(N,N-dimethylamino)ethyl
methacrylate (DMAEMA) was purchased from VWR and filtered through aluminum oxide
before use. Methanol was purchased from Acros Organics and filtered through aluminum
oxide before use. 2,2-dipyridyl (Bpy) was purchased from Acros Organics. Multiwall carbon
nanotubes (thick MWCNTs purified) were supplied by Nanocyl (Belgium). Sonication was
performed with a 2210E-MTH BRANDSONIC apparatus.

Atomic Force Microscopy (AFM) analysis

AFM measurements were performed in “tapping-mode” (TM-AFM). The cantilever holding
the probe tip oscillates close to the resonance frequency (ca. 300 kHz) above the sample
surface so that the tip is in intermittent contact with the surface at the lower end of the
oscillation. Simultaneous recording of the phase and the height images provides a map of the
local mechanical response. All TM-AFM images were recorded with a Nanoscope V
microscope operated at room temperature in air using commercial cantilevers made of silicon
with a spring constant of 30 N/m (Veeco). 512x512 pixels images were recorded, and the
Nanoscope image processing software was used for image analysis. Unless otherwise stated,
image treatment was limited to a “flattening” operation, whereby a first-order surface
representing height variations related to a possible tilt of the sample is subtracted from the
original image.

Conductive-AFM (C-AFM) measurements were performed under ambient conditions, in
contact mode, using the Nanoscope V controller with an extended TUNA module. Si etched
probes with Pt/Ir coating (PPPcontPt; Nanosensor) with a spring constant of 0.2 N/m were
used. Conducting silver paint was applied on the side of the sample to make electrical
connection. The applied voltage was set to 500 mV and the sensitivity to 100 nA/V.

X-Ray Photoelectron Spectroscopy analysis
All reported spectra were recorded at a 90° take-off angle relative to the substrate with a VG
ESCALAB 220iXL spectrometer using the monochromatised Al Ka radiation (1486.6 eV).

Synthesis of ATRP initiator

Bis(11-hydroxyundecyl)disulfide 1!

An iodine solution (2.5 g, 10 mmol, in 20 ml of ethanol) is added dropwise to a stirring
solution of 11-mercapto-1-undecanol (3.11 g, 15.25 mmol) in 40 ml of ethanol. After addition
of the iodine solution, the white crude material is filtered off and washed with ethanol. Then,
the residue is recrystallized from ethanol to give the compound 1 in 98% yield.
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11,11'-disulfanediylbis(undecane-11,1-diyl) bis(2-bromo-2-methylpropanoate) 2

1 (0.7g, 1.72 mmol) and triethylamine (0.57ml, 4.13 mmol) are stirred at 0°C in 10 ml of
dichloromethane. a-Bromoisobutyryl bromide (0.51 ml, 4.13 mmol) is added dropwise
followed by DMAP (42 mg, 0.34 mmol) and the mixture is stirred at 40°C for 24 h. Then, the
reaction is hydrolyzed with water; the organic layer is washed two times with water and dried
over Na,SOs. After evaporation of the solvent, the compound 1 is recovered in pure form
without further purification in 95% yield.

'H NMR (300MHz, CDCl3) &: 4.17 (t, 4H, CH,-O), 2.68 (t, 4H, CH>-S), 1.95 (m, 12H, CHs)
and 1.12-1.79 (m, 36H, CHa).

Procedure for patterning of gold surface
Some drops of an ethanol solution of 2 (C= 5mM) are spread onto a PDMS stamp. After 5
min, the stamp is dried by a flow of nitrogen and put in contact with the substrate for 30 s.

Typical procedure for surface-initiated polymerization of DMAEMA

A first flask containing 280 mg (2 mmol) of CuBr and 620 mg of Bpy (4 mmol) were
submitted to three-time series of evacuation/nitrogen. In a second flask, 15 ml of
methanol/water (1:1) was degassed with nitrogen during 15 min and transferred in the first
flask containing the catalyst/ligand complex. In a third flask, a mixture of 16.8 ml (0.1 mol) of
DMAEMA and 15 ml of methanol/water (1:1), were also degassed with nitrogen. The
solution was then transferred to the reactor containing the surface-attached initiator, followed
by the transferred of the catalyst/ligand solution. After 1 h, at room temperature, the sample is
washed and sonicated, few minutes, in methanol to remove the non-grafted polymer.

Passivation of gold substrate

The substrate, after polymerization of DMAEMA, is immersed in a 2mM ethanol solution of
undecanethiol (V = 10 ml) at room temperature for 1h. Then, the surface is washed, sonicated
for 1 min in ethanol and dried under a flow of nitrogen.

Typical procedure for the preparation of nanotubes assembly on PDMAEMA patterns

1 mg of CNTs is stirred in 15 ml of water for 10 min. The solution was adjusted at pH 12 by
addition of saturated sodium carbonate; acidification (pH 2) was carried out with concentrated
HCIl. The PDMAEMA patterned substrate is immersed in the stirring solution overnight.
Then, the samples were washed and sonicated for 30 s in neutral water.
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Figure S2. XPS spectra of a tethered PDMAEMA brushes on gold surface
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Figure S3. TM-AFM images of a patterned deposit (lines of a width ~ 20 um) of
PDMAEMA (100 x 100 pm?; height image) and CNTs adsorbed both on the linear
PDMAEMA pattern and the uncoated gold surface after deposition performed under acidic
conditions (pH 2) (35 x 35 pm?; phase image)

Figure S4. TM-AFM images of a patterned deposit (lines of a width ~ 25 pm) of
PDMAEMA (40 x 40 pm’; height image) and residual amount of CNTs on a linear
PDMAEMA pattern after deposition performed under alkaline conditions (pH 12) (31 x 31

um?; height image).
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Figure S$5. TM-AFM images of PDMAEMA patterns (100 x 100 pm?; height image) after

desanchoring treatment showing the absence of residual CNTs

Reference

1. Chung, Y.C.; Chiu, Y. H.; Wu, Y. W.; Tao Y. T. Biomaterials, 2005, 26, 2313.




<<
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /MyriadPro-Regular
  ]
  /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


