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Micro Salt Plate Holder
for the FT-IR Microscope

In the reference work PRACTICAL GUIDE TO INFRARED MICROSPEC-
TROSCOPY by H. Humecki, there is an excellent chapter (Chapter 11) by
Anna Teetsov on preparation techniques for nanogram samples. On page 425
a slide holder made from aluminum is described for holding micro salt plates for
the FT-IR microscope. I have made something similar for our lab using
cardboard from a memo pad. Basically a 1 inch x 3 inch piece can be cut with
small holes punched near the center, across which the micro salt plates can be
layed. I then coat the upper surface with rubber cement, such as Sanford's
Rubber Cement, No. 00494 to give it a slightly tacky surface to hold the plates.
Micro salt plates can be made from broken or cracked salt plates by cleaving
them with a razor blade. Another source is to purchase random cut KBr
crystals from Perkin-Elmer, or some other supplier. These random cut pieces
can then be used "as is," or cleaved further. This provides a very low cost
method of running micro samples on infra-red microscopes.

James Benko, Microspec Analytical

Quantitative C Analysis by EDS
Quantitative (even standardized) EDS analysis for carbon in Nb is difficult

to impossible. The same applies for carbon in Zr. ZrC can be even more
difficult because (according to our metallurgists and ceramicists) it is not
necessarily a stoichiometric compound. In addition, this makes locating a
suitable standard difficult. (The following comments refer only to Nb, but apply
to Zr as well, and probably to other elements.)

There are several problems: a) very light element (C), theretbre soft
x-rays in a high Z matrix, b) Nb is a strong absorber of carbon x-rays, c) since
the matrix carbon signal is weak, any surlace carbon (contamination) can be a
major contributor to the carbon peak. Together, these make for very large
absorption correction coefficients and magnify surface contamination contribu-
tions.

To maximize your chances, first don't rely on standardless (semi) quanti-
tative analysis and second, a clean, high vacuum is required to minimize
surface contamination (largely carbon) during analysis. Also, specimen surface
preparation is crucial. A flat, well polished, and very clean specimen surface is
essential. Finally, do not coat the specimen, as NbC is sufficiently conductive.

It is important to minimize analysis volume and depth. The best ways to
do this are: a) use as low a beam voltage as practical, (recall that beam kV
should be about 2,5 times the energy of the x-ray peak wanted), and b) high tilt
angles will skew the volume to near the surface, therefore more C x-rays will
escape to be detected (if the surface is facing the detector). There are two
major caveats: first, the Nb L-line (family) response is less predictable than the
k a. line response (I have run across some quantitative software which won't
use L-lines, at least not for standardless quantitative analysis), and second,
I ess-th an-perfect quantitation compensation for high specimen tilt angles may
add some error, especially for standardless analysis. (For standardless quanti-
tative analysis, I have seen demos produce errors of over 300 percent.)
References to look for include:

"Quantitative Electron Probe Microanalysis of Carbon in Binary Carbides" I
"Principles and Procedures", X-ray Spectrometry 15:135-141,1986 II "Data
Reduction and Comparison of Programs" Xray Spectrometry 15,1986 both by
G. F. Bastin and H. J. M. Heijligers

N.W. White, Jr. (Woody),
Lynchburg Research Center, Babcock&Wilcox Co.

Stretching the Life of an Ion Pump
Ion pumps are used to evacuate the specimen and electron gun chambers

of most of the high-resolution transmission electron microscopes that have
been manufactured since the late 1970s. Many of these pumps have now been
in service for a significant number of years, and some of them are developing
instabilities which seriously degrade their pumping abilities. These instabilities
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Thanks to Phil Oshel for bis work in extending this publication feature.
Our objective is to publish "hints" in all areas of microscopy which wilt aid
readers in their professions. Contributions would be greatly appreciated
and may be sent to Phil by:
e-Mail: oshel@ux1 .cso.uiuc.edu
Snail Mail: Station A

PO Box 5037
Champaign IL 61825-5037

Double-Sided Double-Labelling
of Grids with Antibodies:

Here is a nice solution to the problem of conjugated gold-antibody
double-labeling, when both antibodies are monoclonals from the same
animal (say, mouse monoclonals).
1. On one side of the grid (use fairly high hexagonal mesh, uncoated
nickel grids) incubate with one of your mouse monoclonals.
2. Follow with biotinylated goat anti-mouse, Ig-whatever, to match your
primary antibody.
3. Follow with streptavidin-gold (available in many different sizes).
4. Flip the grid over and repeat the labeling with the second monoclonal,
this time using a different size of streptavidin-gold. (Make certain that
you have a clean surface for the grid! You'll be putting your sections
directly on it, without using support films.)

5. Double-sided labeling works quite nicely for co-localizations, and it
eliminates a lot of cross-reactivity problems you'd have to fight if you
worked on only one surface of the section.
6. One thing to watch out for: If you add normal goat serum and maybe a
little TWEEN or other additives to the reagents, the grids will tend to sink
if they're incubated on drops of the reagents. Then you're labeling both
sides with the same reagents. This, of course, is to be avoided! You
have to keep the sides separated.

The best way to avoid this problem is to anchor the grid by its edge
on a piece of double-stick tape on a microscope slide. You can then use
a micropipette to deliver very small volumes (maybe 2-3 microliters) of
each reagent. To change reagents or to wash, simply add the reagent to
one edge of the grid and wick it off with filter paper from the opposite
edge. Following the first gold incubation you can remove the grid and
wash well in a gentle stream, or with repeated drops of buffer, and finally
water. Allow to dry, flip the grid over, stick it down to the tape and do the
second run-through.

An added bonus of this procedure is a fairly good signal amplifica-
tion. If you conjugated your primary directly to the gold, you'd only have
a one-step reaction with minimal gold particles (probably 1) binding at
each site. That might not be enough to detect above background.

Unless, of course, you want the most specific localization possible
- in that case, forget everything I just wrote! For highly specific
localizations, you would probably want to opt for less amplification. In
this case direct antibody conjugations to gold are certainly a possibility;
you might also investigate eliminating the biotinylated secondary anti-
body and replacing this step with a protein A-gold conjugate. These
techniques also work well with double-sided labeling.

Bob Chiovetti, Cutting Edge Consultants
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generally arise when a low impedance path develops between the anode and
cathode structures inside a pump, usually because a flake of titanium has
broken off the anode and became lodged between it and the cathode, or
because of the growth of a titanium whisker between the two electrodes.

The construction, function, characteristics, advantages, and disadvan-
tages of ion pumps are discussed in some detail in my book "Vacuum Methods
in Electron Microscopy". As noted there (p. 295), this problem can sometimes
be alleviated, at least temporarily, by turning the power to the pump off •
carefully allowing the pressure in it to rise to just above 1 Pa (0.01 Torr), and
then turning the power on again far a few seconds. This will generate a high
intensity gas discharge inside the pump which may move the flake out of the
offending position or destroy the whisker. Care must be taken not to allow the
discharge to run for more than a few seconds, otherwise the pump or its power
supply may be seriously damaged. It may be necessary to repeat this
treatment three or four times to achieve the desired result, but if it is successful
the pump's current will become stable again when the pump is put back into
normal operation, and it may perform satisactorily far a considerable period of
time. Ultimately, of course, such measures will no longer be effective and the
pump will have to be rebuilt or replaced.

Wilbur C. Bigelow, University of Michigan

Professor Bigelow's book, "Vacuum Methods in Electron Microscopy", pub-
lished by Portland Press, London, is available in the U.S. from the Ashgate
Publishing Company, Old Post Road, Brookfteld, VT 05036, Tel: 800-535-9544;
Fax: 802-2763837. The price is $80 in soft cover and $175 in hard cover, plus a
$3.75 charge for shipping and handling.

Making Formvar-Coated grids
in High Humidity

Make a trap door in the top of a (big) peanut butter jar, complete with
hinges and rubber gasket, then put silica gel in the bottom of the jar, with a
healthy layer of gauze, A tallish beaker is nestled into the silica gel and gauze,
the beaker holding upright a Dip-Miser slide dipping beaker. Make up about 12
mL of Formvar, and put it into the Dip-Miser (the secret here is to buy a very
concentrated solution and dilute it with ethylene dichloride, but that's just
superstition at this point). (Note; use your solvent of choice, such as chloroform
if preferred, ethylene chloride is not required for this.)

Sprinkle the gauze with ethylene dichloride to make an ethylene-
dichloride-vapor atmosphere which, as it evaporates, keeps the partial pressure
of the solvent up and the humid air out. All of this can be done through the trap
door.

Pre-dry the slides to be used over silica gel. Dip a clean, but not-to-
squeaky-clean Corning non-frosted slide into the Formvar solution with long
forceps and, holding the trap door partially shut, hold the slide in the ethylene
dichloride atmosphere for 15 to 30 seconds while the Fcrmvar begins to dry. It
also thins during this step, so make a more concentrated solution than usual,
about 1% or so.

Touch the end of the slide to the lip of the Dip-Mliser beaker to wick off the
last drop, then quickly transfer the slide into a jar with silica gel and a round of
filter paper. Prop the slide up against the side of the jar and quickly cover the jar
and let the Formvar dry for several minutes.

Strip and float the coating onto water as usual, and lay the TEM grids on
the floating films.

Pick up the floating films plus grids with Parafllm, wick them dry, and stare
them in covered Petri dishes. They release easily from the Parafllm.

Tina (Weatherby) Carvalho, University of Hawaii

If you start with Formvar powder or other solid form, the best practice is to
dry the it at 60°C for half an hour just before mixing it into the solvent.

Fractionate the solvent first. Redistill it and monitor the temperature of the
vapor at the stillhead and discard the (watery) fraction that comes off before the
correct boiling point of the solvent being used is reached. Stop the still when
there is around an (oily) tenth remaining of the original solvent.

Mel Dichson, University of New South Wales
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A Thin Film Casting Hint, Useful For Forma r

Thin films cast on glass slides out of dilute solutions in solvents are
very useful in transmission microscopy, but you need to be able to get the
film off. There are two approaches:

1, Get the slide REALLY CLEAN. Use really good gas burners and
heat up a slide in a good hot flame until the edges start to round off and the
slide would distort a bit. Then cool and dip the slide, and as soon as the
solvent evaporates, scratch the edges and dip it into water vertically. The
films on both sides strip right off on the water. BUT the slide has to be the
right glass or it will crack up with heating/cooling stress and your flame has
to be a generous size to avoid local overheating. Lovely if it works.

2. Get the slide REALLY DIRTY. The answer is at your fingertips.
Or under your nose. Get a slide and put your unwashed thumb and finger
on it. Got a nice greasy print on each side? No? Rub your thumb and
finger on your nose. Now try. Good print, eh? Now polish the prints with
a tissue so they can't be seen any more. Blow the tissue fibers off with a
duster and dip the slide. Once the film is dry (about 5 minutes), puff some
aspirated moisture over the slide. Strip the film right after it is dry. This
usually works, but never leave the slide to dry too long or it won't strip.

Mel Dickson, University of New South Wales

Glue for Sticking Sections to Grids
(or each other)

The traditional way to glue sections onto grids is to use scotch tape
glue. Take about 2 feet of scotch tape from a roll fresh out of the packet
to ensure the edges are free of dust. (Or cut off the edges from 2 feet of
tacky self adhesive tape • take your pick.). Has to be cellulose clear
(yellowish) tape which will not dissolve in solvent. Its not easy to find a
tape these days in which the backing does not melt or dissolve in the
solvent. For instance, Scotch 810 "Magic Transparent" is no good, in fact
no scotch brand tape was suitable. But (in Australia) we can buy
"Sellotape" brand which is labeled "Cellulose Tape". It is pale yellow
transparent tape. Gib Ahlstrand reports that "Bemis" brand packing tape
which is made in Minnesota works without dissolving the backing. (This
means we have a case where cheaper is better - MT).

Put 100 ml of chloroform in a brown bottle (reduces photolysis) and
somehow poke the tape down the bottleneck. The tape should not change
in appearance but the glue dissolves into the chloroform if you leave it for
48 hours. If the tape goes milky or shrivels up try a different kind. You
don't want to use tape solution, just glue.

The grids as supplied are hydrophobia I make them hydrophilic by
whisking them through a small (spirit lamp) flame. They flash red and
change color. If they shrivel, whisk faster. Place flamed grids on filter
paper, put a drop of glue in chloroform on each grid, leave to dry, use right
away, OR dip each grid in the glue bottle.

Don't sniff the glue!

Mel Dickson, University of New South Wales

This glue may also be used to help make serial-section ribbons. Wet
a toothpick in the glue, swipe a tiny amount of the glue on the top and
bottom faces of your "trimmed" pyramid, and allow to dry. Swipe from
bottom to top, so that you can avoid getting any glue on the block face.
Each section will then have a bit of the glue on its top and bottom edge as
it comes off of the block face, and these edges will stick together, making
a ribbon. - MT
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