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INTRODUCTION

Recently, we described a high field imaging tech-
nique which can be used to obtain contour slice images of
unstained macromolecules placed on the apex of a field-
emitter tip.l From a series of contour slice images, a
three-dimensional reconstruction of molecule morphology
can be 0btained.2 WWe call this technique "Field-Ton
Tomography” since field-ion techniques are used to obtain
a series of contour slice images. Unlike Computer
Assisted Tomography3(which uses x-rays to probe the
interior of an object) Field-Ion Tomography can only be

used to reconstruct its exterior morphology.

In order to apply field-ion techniques, an object
must be placed on the apex of a field-emitter tip within
an area close to the tip axis.l Last year, we described
an aqueous deposition procedure which can be used to
place biomolecules within the area of the tip apex acces-
sible to imaging.4 By avoiding traversals thru an air-
liquid interface which contained denatured protein,
reproducible, submonolayer coverages of ferritin were
obtained. Ferritin is an iron containing protein found

in the liver and spleen of all mammals (including man).5

Although the procedure developed for ferritin can be

used to place other biomolecules on to field-emitter
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tips,6 the procedure is difficult to apply unless there
is an ample supply of the molecule of interest. Typi-
cally, several milliliters of sample are required for
each deposition., A sample concentration of =10 ug/ml is
needed to insure that an adequate number of molecules
will be deposited on to the tip surface in a reasonable
length of time (2-5 minutes). In order to work with DNA,
we found it necessary to scale down the dosing parameters.
To this end, we have developed a new dosing procedure
which requires only 10% (ten microliters) of sample at a

concentration of =5 pg/ml.

MOLECULE DEPOSITION

In order to insure that molecules are successfully
deposited onto field-emitter tips, a set of empirical
"rules" have evolved:4 1) A field-emitter tip of large
apex radius (120-250 nm) should be used. 2) The emitter-
tip must only traverse a molecule-free, air-liquid inter-
face. 3) The emitter tip and its support must be made

of the same material if the tip and its support are both

immersed into the deposition volume. The first "rule"
minimizes surface tension problems associated with tra-
versing a liquid-air interface. The second insures that
molecules are not deposited onto the tip surface by the

Blodget-Langmuir effect.?

The third "rule" prevents gal-
vanic activity from changing the distribution of mole-

cules on the tip surface during dcposition.8

A small volume doser has been designed which meets
the deposition requirements outlined above. A solid tef-
lon block is machined to contain a small dosing cavity
whose base forms the seat of a valve placed in series
with a supply of pure water. A drop (=10%) of suitable
buffer is placed into the cavity with the valve closed.
The tip is immersed into the droplet, and then =10& of
dosing solution is added at a concentration of =10 ug/ml

This step in the deposition process is shown in Figure 1.


















