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Analytik reports on use of the CPS Disc Centrifuge system for
characterising nanoparticles at the University of Liverpool and University
College Dublin.

Cambridge, UK, 27" March, 2014: Analytik, leading suppliers of innovative analytical instrumentation,
report on use of CPS Disc Centrifuges for high resolution nanoparticle size analysis at the University of

Liverpool and University College Dublin.

As a Postdoctoral Research Fellow and a member of Professor Mathias Brust’s group at the University
of Liverpool, Dr Zeljka Krpeti¢ developed gold nanoparticle systems for biological applications. In
particular, her research was focused on preparative nanochemistry and functionalisation of
nanoparticles aimed at sensing, targeting, delivery and cancer therapy. As a Postdoctoral researcher
at Strathclyde University working in the group of Professor Duncan Graham she designed novel
particle systems for use in multimodal nanoparticle-based sensing. Furthermore she developed gold
nanoparticles capable of avoiding cellular uptake by endocytosis-dependent mechanisms, also while
working with Professor Brust. Dr Krpeti¢ is now a Senior Postdoctoral Research Fellow and a member
of the Centre for BioNano Interactions directed by Professor Kenneth A. Dawson at University College
Dublin. She is working on developing high quality, next-generation nanomaterials for biomedical
applications in addition to new analytical approaches for the challenging characterisation of

nanoparticles /n situ in complex biological fluids.

Functionalised nanoparticles consist of a relatively dense and hard inorganic core that is surrounded
by a soft shell of comparatively low density (typically small organic molecules, peptides, proteins,
DNA, etc). This description particularly applies to the case of monolayer protected clusters (MPCs) of
gold that are the most widely studied example of such materials. Traditionally, the commonly used
particle sizing techniques examine either the particle core alone (TEM) or the entire particle (DLS),
while an explicit distinction between the core and the ligand shell is rarely made. This is of particular
interest in the study of complex interactions of nanomaterials with biological fluids and for
investigating subtle changes that may occur in the particle ligand shell post functionalisation or
changes in particle stability that cannot be estimated using other techniques (e.g. UV-visible
spectroscopy or DLS). Given the important roles the ligands play, not only as stabilisers but also to
impart chemical functionality and other properties to the particles, the availability of a routinely
applicable robust method for ligand shell thickness determination is highly desirable, and now

provided by Differential Centrifugal Sedimentation.



Describing her experiences with particle characterisation instrumentation, Dr Krpeti¢ says “For routine
particle characterisation, I have used UV-visible spectroscopy to determine the changes in the
refractive index of gold nanoparticles post-functionalisation and to calculate their concentration in
dispersions. I have used Dynamic Light Scattering (DLS) techniques but mostly Transmission Electron
Microscopy as a routine tool to size the particles. To gain more information on the particle ligand shell
I have used ATR-FTIR and HR-NMR spectroscopies. These all have their limitations as these

techniques require a lot of material for investigation which is not always feasible.”

Continuing, Dr Krpeti¢ described her choice to use the CPS system: “The benefits and opportunities
using the CPS system are numerous. Differential Centrifugal Sedimentation (DCS) is an ultra-high
resolution technique that reliably measures the size of nanoparticles in solution of almost any
material, provided the density is known. Its accuracy is coming from the fact that the technique
measures all the particles in the sample injected to the CPS disc. The reproducibility of measurements
is extraordinary, thanks to the calibration by standards prior to each measurement. It can be used to
determine minute aggregation patterns, /.e. presence of dimers and trimers in dispersion that other
techniques cannot determine. This is of particular importance in applications for SERS spectroscopy
for example, where it is very important to control the aggregation patterns of metal nanoparticles. It
can be used to measure the ligand shell thickness of monolayer protected gold particles as recently
demonstrated in our publication High-Resolution Sizing of Monolayer-Protected Gold Clusters by
Differential Centrifugal Sedimentation’ ACS Nano, 2013, 7(10), pp 8881-8890. We found that unlike
TEM, DCS is highly sensitive to small changes in the thickness of the organic ligand shell and can be
applied to monitor shell thickness variations of as little as 0.1 nm on particles of a given core size.
This is important as these variations cannot normally be visualised by Electron Microscopy or
assessed with DLS techniques with such accuracy. It is also a good and reliable method for
investigating the binding of individual macromolecules to nanoparticles, assessing the stability of
colloidal dispersions post-functionalisation and particle monodispersity and evaluating the success of

coupling reactions.”

DCS represents a valid alternative to TEM, in particular for the rapid, routine analysis of monodisperse
colloids dispersed in almost any solvent (aqueous or organic) and by extension, those with
multimodal size distributions. The CPS instrument should be considered a ‘must have’ instrument for
particle sizing and evaluation of dispersion quality in diverse media in all modern laboratories that are
dealing with nanofabrication and reliable detailed particle characterisation for all applications in

modern nanotechnology.

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

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



http://www.analytik.co.uk/nanoparticle-size-analysis.htm?utm_source=pressrelease

Attachment:

The CPS Disc Centrifuge is widely used for the
characterisation of nanoparticle systems in liquids

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.
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