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Analytik reports on use of the CPS Disc Centrifuge system for 

measurement of size and density of nanoparticles by the Nanoanalysis 

Group at the National Physical Laboratory. 

Cambridge, UK, 26th November, 2013: Analytik, leading suppliers of innovative analytical 

instrumentation, report on use of the CPS Disc Centrifuge for ultra-high resolution nanoparticle size 

analysis by the Nanoanalysis Group of the National Physical Laboratory. 

The National Physical Laboratory (NPL), the United Kingdom’s National Measurement Institute, is well 

equipped with many means to characterise the size of nanoparticles1. These are complementary and 

are used in concert or alone depending on the type of materials being studied. Every particle sizing 

technique is based on a different physical principle and therefore measures a slightly different “size” 

of the nanoparticle. Take, for example, a gold nanoparticle stabilised with citrate molecules. Dynamic 

Light Scattering, DLS, will measure the hydrodynamic radius; that is the gold core, the molecular 

coating and every molecule of solvent that moves with the core. In contrast, transmission electron 

microscopy, TEM, measures the size of the metallic core, thus providing a size of the nanoparticle 

that is smaller than that measured by DLS.  

 

The Group also uses the CPS Disc Centrifuge system from Analytik. This technique is based on 

differential centrifugal sedimentation. Describing this technique, Dr Caterina Minelli says: “The CPS 

technique is very precise and produces particle size distributions with extremely high resolution. This 

means that when we attach antibodies to the surface of a nanoparticle, for example, we are able to 

identify and quantify not only the main population of well functionalised particles, but also the 

fraction of undesired particles that aggregate in doublets, triplets or larger aggregates. The CPS 

instrument thus provides us with a means to assess the quality of a surface functionalisation protocol 

and supports its improvement and refinement.” 

 

Continuing, Dr Minelli says: “Another advantage of the CPS technique is that in combination with 

other techniques, or with careful experiments, we can measure both the size and the density of 

particles. This is because the instrument measures the particle sedimentation time through a medium, 

which depends on both the particle size and the density. If the size of the particle is known, for 

example by measuring it with an independent technique, the CPS can provide a direct measurement 

of the particle density. When we modify the surface of a nanoparticle, for example by coating it with 

molecules such as proteins, we change both its size and its effective average density. The ability to 

measure the change in the particle density means we have a tool to characterise the molecular 

coating surrounding the nanoparticles. This approach is useful to study engineered nanoparticles used 



 

 

in biosensing. Another application involves the study of how protein corona forms at the 

nanoparticles’ surface as they enter a biological fluid such as blood or urine. The entity of the protein 

corona will determine the fate of the nanoparticles and has strong implications for nanoparticle 

toxicity, for example.” 

 

With a wide variety of materials and potential users for making routine analytical particle size 

measurements, the CPS is particularly popular because of its versatility and ease of use. From a 

research perspective, the main use of the CPS is to optimise the highly engineered biomolecular 

coating of nanoparticles used in biosensing systems or other medical applications. This experience 

enables the NPL’s Nanoanalysis Group to offer contract analysis to external clients. Further details are 

available at http://www.npl.co.uk/advanced-materials/materials-areas/nanomaterials/sem-tem-dls-

zeta-potential.  

 

To find out more about CPS’ disc centrifuge nanoparticle characterisation systems, visit:  

http://www.analytik.co.uk/nanoparticle-size-analysis.htm.  

Reference: (1) “Emerging Techniques for Submicrometer Particle Sizing Applied to Stöber Silica” by 

Nia C. Bell, Caterina Minelli et al., Langmuir 28 (2012) 10860; (2) “Quantitation of IgG protein 

adsorption to gold nanoparticles using particle size measurement” by Nia C. Bell, Caterina 

Minelli and Alexander G. Shard, Analytical  Methods 5 (2013) 4591. 
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Dr Caterina Minelli of the NPL’s Nanoanalysis Group using the CPS Disc Centrifuge technique for 

nanoparticle size and density characterisation. 
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CPS size distribution of polystyrene nanoparticles (NPs, blue ◊) and the same NPs functionalised with 
Immunoglobulin G (IgG) antibodies (red ◊). The high resolution size distribution of the functionalised 

particles allows identification and quantification of monodisperse NPs and those agglomerated in 
doublets, triples or larger aggregates. 
 

For high resolution copies of the images, either right click to download or contact Jezz Leckenby at 
Talking Science. 

About…Analytik are leading suppliers of innovative analytical instrumentation to the UK and 

Ireland.  Delivering cutting-edge solutions from global technology providers, coupled with responsive 

service and flexibility has enabled Analytik to build an impressive customer base since forming in 

2003.  Analytik’s partners include Agilent Technologies, ASD Inc., a PANalytical company, SciAps,    

GL Optic, GeSiM, Ocean Optics, CAMO, CPS Instruments, Videometer and Schmidt + Haensch.  

Solutions include portable and handheld spectrometers (FTIR, NIR & Raman), spectral imaging 

systems, light measurement systems, non-contact nanolitre dispensing systems, nanoparticle size 

analysers, polarimeters and refractometers. 

About…the National Physical Laboratory (NPL) is one of the UK’s leading science facilities and 

research centres.  It is a world-leading centre of excellence in developing and applying the most 

accurate standards, science and technology available. NPL occupies a unique position as the UK’s 

National Measurement Institute and sits at the intersection between scientific discovery and real 

world application.  Its expertise and original research have underpinned quality of life, innovation and 

competitiveness for UK citizens and business for more than a century. www.npl.co.uk.   

 

For further information: Please contact Analytik direct or their marketing agency:  

Analytik Limited 
2 Cygnus Business Park 

Middle Watch, Swavesey 
Cambridge CB24 4AA 
T +44(0) 759 571 0508 

F +44(0) 870 135 2488 
www.analytik.co.uk 
ksenia.semina@analytik.co.uk  

Talking Science Limited 
39 de Bohun Court 

Saffron Walden 
Essex CB10 2BA UK 
T +44(0)1799 521881 

M +44(0)7843 012997 
www.talking-science.com 
jezz@talking-science.com  

 

http://www.npl.co.uk/
http://www.analytik.co.uk/
mailto:ksennia.semina@analytik.co.uk
http://www.talking-science.com/
mailto:jezz@talking-science.com

