
It is not currently possible to detect trace samples of some materials, such as explosives, in the field 
using a single simple detection process. This technology enables conventional Raman spectroscopy 
to detect non-visible quantities of material, both in the field and in the laboratory.

The ability to identify non-visible quantities of materials, such 
as explosives, in the field with high confidence and using a 
reproducible system has long been desirable. The ideal system 
would be fast, easy to use, require very little or no sample 
preparation, and be hand-portable. 

Raman spectroscopy is used to detect bulk materials, including 
explosives; however, the Raman effect is inherently weak, and 
detection and identification of some materials is a challenge. 
Surface-enhanced Raman spectroscopy (SERS) can be used to 
overcome this problem; however, some materials, such as the 
explosives RDX and PETN, are not strongly SERS active and 
remain difficult to detect.

Another solution is to use a super-repellent Raman substrate 
to concentrate the material on the surface prior to analysis. 
Commercially available Teflon coated steel substrates can detect 
RDX and PETN at a concentration of 1 mg/mg in the solvent 
acetonitrile†. However, this is a relatively high concentration and 
the Teflon coated steel substrate is restricted in the solvents that 
can be used.

New and improved substrates
Dstl’s new innovation for Raman spectroscopy has been shown to 
work with a broad range of solvents, including acetone, ethanol, 
methanol and isopropanol, and to enable the detection of a wide 
range of materials with improved sensitivity of 100 to 1000 fold 
over current state of the art.

Benefits
 » Sensitivity - This technology has both military and civilian 

application for the identification of materials that would not 
normally be detected or identified using conventional Raman 
spectroscopy in non-visible quantities. This includes, but is 
not limited to explosives such as RDX and PETN, and their 
precursors.

 » Environment - This technology can be used both in the field 
and in the laboratory. 

 » Equipment Upgrades - It is possible that the technology could 
be integrated into current in-service equipment.

Improved  
Sensitivity for  
Raman Spectroscopy
100 to 1000 times improvement in the detection of 
trace samples using Raman spectroscopy.

Technology available to license
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Ploughshare is the hub that makes government innovations prosper.

Established in 2005 as the technology transfer partner for the Defence Science and 
Technology Laboratory (Dstl), our purpose is to ensure UK government innovations 

deliver real prosperity to the economy, our society, people’s lives, and the 
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investors, entrepreneurs, SMEs and public sector organisations to bring 

about the commercialisation of many great innovations developed at 
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Description
Dstl’s New and Improved Substrate for Raman Spectroscopy 
uses a type of fluorocarbon polymer applied to a substrate to 
create a super-hydrophobic and oleophobic surface. This surface 
concentrates the sample material into a small area prior to 
analysis to enhance its detectability.

The base material for the substrate may consist of plastic, 
fabric, glass or metal. The base substrate may be textured 
or non-textured. The substrate can be used with bench-
top spectrometers or be integrated into current hand-held 
spectrometers.

It may also be possible to partially cover substrates to make it 
possible to use both SERS and bulk Raman signals through one 
substrate. Patterns such as meshes of different sizes may be used 
to obtain the partial coverage.

Performance
These substrates offer a 100 to 1000 fold increase in sensitivity 
compared with Teflon coated substrates using a wide variety of 
carrier solvents.

Intellectual property
Patent application GB2010387.5  

Applications
This technology has both military and civilian applications for 
the detection of non-visible quantities of materials using Raman 
spectroscopy.  This includes, but is not limited to, explosives such 
as RDX and PETN, and their precursors.

More information
For more information about licensing this technology, or to speak 
to us about our other materials science IP, please contact us.

10 µL sample of 1 mg.mL-1 PETN in IPA, x150 magnification


