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Editorial

While mass spectrometry has been widely used for decades in
biomolecules  analyses, the story of mass spectrometric
characterization of nanoparticles (NPs) is still short. The mass
spectrometry has recently received much attention in the nanoparticle
world due to its powerful usefulness especially in elucidating the
chemical structures of the smaller-sized NPs (<5 nm) [1-3]. We are
witnessing the major improvements of mass spectrometry that are
taking places both in the structural analyses of NPs but also in the
mass elucidation of NPs. The advances are mainly coming in the form
of improvements in instruments such as advances in ion sources.

Among the most basic criterions of a mass spectrometric technique,
the two important factors are the resolution and the sensitivity, of
which the former one is increasingly important in identifying the
accurate chemical structures of NPs, and the later one is of super
significance in elucidating the exact mass of NPs. This need for
developing mass spectrometric techniques with better resolution and
higher sensitivity and searching for pathways to improve was noted in
some important research of the leaders in this field.

An important success in this area is the work by Anderson L. Marsh
[1], a leading expert in the mass spectrometric characterization of NPs.
He gives an insight into how the matrix assisted laser desorption/
ionization time-of-flight (MALDI-TOF) mass spectrometry functions
in the characterization of colloidal platinum NPs. One thing that is
becoming clear is that the identification of the chemical structures of
NPs by MALDI-TOF mass spectrometry can be achieved easily.
However, it has to point out that MALDI-TOF mass spectrometry
exhibits lower sensitivity with increasing mass, and fails to capture the
larger mass ions; therefore, the elucidation of the exact mass of NPs is
challenging. This phenomenon also happens to the characterization of
non-heavy metal NPs. A typical example is the MALDI-TOF

characterization of the chemical structures of carbon nanoparticles by
our group [2]. In our further attempts, we found that the sensitivity of
the electrospray ionization quadrupole time-of-flight tandem (ESI-Q-
TOF) mass spectrometry [3,4] towards carbon nanoparticles is much
better than MALDI-TOF with more mass ions in high mass range can
be captured, but it is still limited to reveal its exact mass information.

To this end, the development of mass spectrometry techniques with
improved resolution and sensitivity is highly necessary to advance the
accurate characterization of nanoparticles. In addition, the slow and
patient examination on the certain mechanical factors that limits the
resolution and sensitivity of an existing mass spectrometry technique is
of equal importance. Making improvements in the resolution and the
sensitivity of an order of magnitude may not be as astonishing as
developing a new method, but they are of significant importance.
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