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Electrochemical hydrogen 
termination of diamond 

•  Boron doped diamond (BDD) has excellent properties for 
electrochemical sensor applications.

•  H-termination is currently achieved by hydrogen plasma or hot 
filament treatments.

•  However this has drawbacks:
-  Not ubiquitously available
-  Cannot be done in situ
-  Can cause etching
-  Deposition of non-diamond layer

•  New method to H-terminate electrochemically by applying a 
negative voltage in acidic solution.

•  H-terminated surfaces show hydrophobic behaviour due to low 
polarity of C-H bond (and the converse is true for O-terminated 
surfaces)

•  Can use contact angles (figures below) and XPS to determine if 
H or O terminated

 O-terminated   H-terminated

Attachment of DNA to gold surface 
•  Self Assembled Monolayers (SAMs) provide convenient, simple 

way to tailor interfacial properties of metals and semiconductors.
•  Thiols have strong affinity to gold, and form good SAMs.
•  Fabrication of gold electrode:

▶  Modify one end of single strand DNA with thiol
▶  Modify one end of complementary DNA with Methylene Blue, an 

electron transfer mediator.
•  Detect the MB signal via surface bound electrochemistry.

Future project work 
•  Attempt to bind the double strand DNA to the surface of the hydrogen 

terminated conducting diamond.
•  Use a laser to deliver short, well-defined, controllable bursts of heat to the 

diamond surface bound DNA molecules.
•  This will happen on a significantly faster timescale than possible with current 

fluorescent based techniques.
•  This melting process can be interrogated electrochemically.
•  As the DNA melts, the electrochemically labelled probe moves away from the 

surface, and so the signal will be lost.
•  DNA strands containing SNPs will melt at a lower temperature.

•  A Single Nucleotide Polymorphism (SNP) is a DNA sequence variation where one nucleotide base has been substituted for another. 
•  To be classified as a SNP, two or more versions of a sequence must each be present in at least 1% of the general population.
•  The melting temperature of SNP-containing DNA is lower than SNP-free DNA because of the instability of mismatched base pairs. To monitor the 

melting of the DNA often fluorescent labels are employed; when the DNA hybrid comes apart and “melts” as the temperature of the system is 
increased, the fluorescent signal is lost.

•  This project plans to investigate using a laser heated conducting diamond electrode in conjunction with redox-labeled surface-bound DNA, in order 
to detect whether a SNP is present in the DNA strand or not.

•  Detecting SNPs is important in genomic research as they are often implicated in various genetic disorders.

A New Analytical Approach to Detecting 
Single Nucleotide Polymorphisms in DNA 

Lee Simcox, Lingcong Meng, Prof. Julie V. Macpherson 
L.Simcox@warwick.ac.uk, J.Macpherson@warwick.ac.uk 

-0.2 -0.1 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
-0.15

-0.10

-0.05

0.00

0.05

0.10

0.15

C
ur
re
nt
/µ
A

Potential/V

Signal produced from 6-(ferrocenyl)hexanethiol modified gold 
electrode. Representative of all scan rates. ê Linear plot of scan rate 
against peak current indicates surface bound electrochemistry. î

0 100 200 300 400 500

0.0

0.1

0.2

0.3

0.4

0.5

P
ea

k 
cu

rr
en

t /
 µ

A

Scan rate / mV s-1


