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Description of the Control Apparatus and the Optical Detection Setup 

The input to the PC board was provided by a twenty-six pin edge connector, soldered to external 

wiring connected to several electronic modules including a programmable power supply 

(Sorensen, Qnobatron QRB30-1) and a digital multimeter (Agilent Technologies, HP 3478A) 

operated in the four wire mode and connected to the on-chip RTD. Another identical digital 

multi-meter was used to read the commercial four wire thermocouple (Omega). All external 

electronic modules possess a GPIB interface and were controlled using two flexible LabView 

programs capable of calibration and thermal control. The code read a matrix of time temperature 

data from an EXCEL file and translated this to the power supply which supplied the power 

differential. The microscope was further mounted with a photomultiplier tube module 

(Hamamatsu, H5784-02) which received a +15 V input from a dual pole power supply (Leader 

LPS 152 – DC Tracking Power Supply) and another input of 0-1 V gain voltage for an input 

amplifier through a Agilent- E3648A (Dual O/P DC Power Supply). The output of the PMT was 

connected to another Digital Multimeter having a GPIB interface which was used to read 

voltages (proportional to the sensed fluorescence response). All imaging was done using a FITC 
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filter (Model # C13908) with the following specifications: Excitation Filter Wavelengths: 465-

495 nm (bandpass, 480 CWL), Dichromatic Mirror Cut-off Wavelength: 505 nm (longpass, LP), 

Emission Filter Wavelengths: 515-555 nm (bandpass, 535 CWL). The circuit details of the PMT 

are shown in Figure S1 of the supplementary section. Two signal generators (Agilent 

technologies, 33220A Function/ Arbitrary Waveform Generator, 20 MHz and 33250A Function / 

Arbitrary Waveform Generator, 80 MHz) were used to trigger the diversion of bacterial cells in 

the bigger chamber as well as the DEP inside the smaller chamber. 
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Supplementary Figure Captions 

Figure S1: Circuitry associated with the photo multiplier tube.  

Figure S2: (a) Two regions around the DEP diversion electrodes showing distribution of GFP 

expressed bacterial cells at concentration of 105 cells/ml without any active trapping 

for after 20mins at a flow rate of 0.5µl/min, (b) Two regions around the DEP 

diversion electrodes showing distribution of GFP expressed bacterial cells at 

concentration of 105 cells/ml with active trapping for after 20mins at a flow rate of 

0.5µl/min.  

Figure S3: Thermal cycling profile of the PCR module.   

Figure S4: Raw data for 108 cells/ml of pre and post-PCR fluorescence signal. The solid lines 

represent the fluorescence data from different areas of the microchip from Post PCR 

solution and the broken lines represent the same from pre PCR solution. 

Table S1: Summary of fluorescence data. 

 

 

 

 

 

 

 

 

 

 



Supplementary Material (ESI) for Lab on a Chip 
This journal is (C) The Royal Society of Chemistry 2008 

4 

 

 

                              

Figure S1 
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Figure S2(a)  

     

Figure S2(b)  
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Figure S3 
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Figure S4 
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Supplementary Table S1: Summary of Fluorescence Data 

Trial type Sample details Pre PCR 
Normalized 

Fluorescence 

Post PCR 
Normalized 

Fluorescence 

% increase 
In 

fluorescence 
Without DEP No Template Control 1 1.4 40 
 108 cells/ml 1 6.03 503 
 107 cells/ml 1 5.48 448 
 106 cells/ml 1 2.77 177 
 105 cells/ml 1 2.09 109 
     
With DEP 105 cells/ml 1 4.39 339 
 104 cells/ml 1 3.20 220 
     
Specificity 
Trials 
Without DEP 

Listeria Innocua + E. coli (control) 1 1.16 16 

 108 cells/ml (Listeria Innocua + E. 
coli + Listeria Monocytogenes V7) 

1 2.67 167 

 107 cells/ml (Listeria Innocua + E. 
coli + Listeria Monocytogenes V7) 

1 1.63 63 

 106 cells/ml (Listeria Innocua + E. 
coli + Listeria Monocytogenes V7) 

1 1.47 47 

 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /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 true
  /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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /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 true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /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 [200 200]
  /PageSize [595.276 841.890]
>> setpagedevice


