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Introduction

A Matrix-Assisted Laser Desorption lonization Time-of-Flight Mass Spectrometry
(MALDI-TOFMS) has become one of the most popular analytical techniques for
analysis in the pharmaceutical and biological research areas.

Aln a traditional MALDI experiment, the analyte is mixed in solution with a matrix
material and deposited in small spots on a stainless steel plate. The identity of
the spots is maintained by their location on the target plate. The spots are then
dried and the entire plate is loaded into the vacuum system of the TOFMS.

AA laser pulse (typically from a N, Laser) is allowed to impinge on the spot. The
laser energy is absorbed by the matrix material, causing a supersonic
expansion which results in both the desorption and ionization of the analyte
material. (Figure 1A)

AThe resultant ions are allowed to stabilize for a short while (delayed extraction
conditions) before they are ejected into the flight tube by the application of a
high voltage pulse to the sample plate. Once in the drift tube,
the ions separate by mass as they move toward the microchannel plate ion
detector.

AThe arrival of each ion is precisely recorded by the microchannel plate detector
and high speed digitizer.
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Discussion

Alt was believed that the performance of a MALDI TOFMS could be improved
through the development of improved MALDI target plates.

A The supersonic expansion triggered by the laser produces ions that leave the
surface with a large range of angles, producing a rather large cloud of ions. lons
of the same mass are generally not located in the same spatial position when
the ion extraction pulse is applied. lons of the same mass which exit the source
at different times do not arrive at the detector at the same time. This time jitter
can lead to degraded mass resolution and accuracy. Containing the spots within
micro-wells could limit the ion cloud spatial distribution and provide directionality
to the ion plume desorbing from the plate surface. (Figure 1B)

A Samples spotted on conventional MALDI targets can run or smear causing
samples to mix and lose integrity.

ADuring drying, the matrix material often agglomerates and does not remain
homogeneously distributed in the sample spot. Forcing the sample to dry in a
series of cells would help ensure the solid sample would be evenly distributed.
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Experimental Design |

AWafers were prepared using Microchannel Plate manufacturing methods. (Figure
3A)

A Prototype targets were produced in various sizes and shapes to accommodate
various carriers. Figure 3B illustrates a typical prototype target.

A Etching experiments were performed in order to determine the etch rate of the
core material removal. Once established, the depth of the Micro-wells could be
precisely controlled. (Figure 4)

AThe resultant Micro-well structure was then hydrogen fired in order to render the
device electrically conductive to prevent charging effects.

AThe resultant Micro-well targets of various pore depths were then spotted with
peptide samples and their performance compared to that produced using the
standard stainless steel targets. A Bruker Reflex® Il MALDI TOFMS was used for
this work.
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