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Abstract

In this thesis, new methods that address some current limitations in
nanoelectrospray mass spectrometry (nESI-MS) analysis are presented. One
of the major objectives is the potential gain in sensitivity that can be obtained
when employing the proposed techniques.

In the first part of this thesis, a new emitter, based on the generation of
electrospray from a spray orifice with variable size, is presented. Electrospray
is generated from an open gap between the edges of two individually mounted,
pointed tips. The fabrication and evaluation of two different types of such
emitters is presented; an ESI emitter fabricated from polyethylene terephtalate
(Paper I), and a high-precision silicon device (Paper II). Both emitters were
surface-treated in a selective way for an improved wetting of the gap and to
confine the sample solution into the gap.

In the second part of this thesis, different methods for improved sensitivity
of nESI-MS analysis have been developed. In Paper III, a method for nESI-
MS analysis from discrete sample volumes down to 1.5 nL is presented, using
commercially available nESI needles. When analyzing attomole amounts
of analyte in such a small volume of sample, an increased sensitivity was
obtained, compared to when analyzing equal amounts in conventional nESI-
MS analysis. To be able to analyze smaller sample volumes, needles with a
narrower orifice and a higher flow resistance were needed. This triggered
the development of a new method for fabrication of fused silica nESI needles
(Paper IV). The fabrication is based on melting of a fused silica capillary
by means of a rotating plasma, prior to pulling the capillary into a fine tip.
Using the described technique, needles with sub-micrometer orifices could be
fabricated. Such needles enabled the analysis of sample volumes down to 275
pL, and a further improvement of the sensitivity was obtained. In a final project
(Paper V), nESI-MS was used to study the aggregation behavior of Aβ peptides,
related to Alzheimer’s disease. An immunoprecipitation followed by nESI-MS
was employed. This technique was also utilized to study the selectivity of the
antibodies utilized.
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