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B R I E F NOTES

can provide material of consistent and adequate purity.
However, we decided to work out a purification procedure adaptable to impure material. Distillation does
not suffice, nor does extraction with charcoal. We
adapted a method for purifying a related compound
(2,6-1utidine) published by Biddiscombe et al. (6).
This provides s-collidine of satisfactory quality. 100
gin. of commercial s-collidine was placed in a 1 1.
flask equipped with a reflux condenser. 100 gm. of
reagent grade urea and 85 ml. water were added and
the mixture refluxed for 30 minutes. Two layers formed.
The mixture was cooled slightly, transferred to a
covered beaker, and quickly cooled with stirring, to
induce crystallization of a urea complex of s-collidine.
The crystals were filtered free of mother liquor in a
Buchner funnel. The damp crystals were transferred
to the beaker again, 50 ml. water added, and the mixture heated until all solids dissolved. The material was
recrystallized and gathered by filtration in a Buckner
funnel. A third crystallization was used if contamination was very serious. The crystals were suspended
in 220 ml. water, transferred to the 1 i. reflux flask, 175
gm. of KOH added, and the mixture refluxed for 6
hours. This procedure hydrolyzed the urea, releasing
the s-collidine and ammonia gas. The s-collidine was
separated from the aqueous medium in a separatory
funnel. It was then dried over NaOH and distilled.
The sample distilling at 170-171°C. was collected
as the purified product, with about a 50 per cent yield.

with water. An example for one b a t c h of buffer
was:
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-- 7.44
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-- 7.49

0.05 M - 7.50
0.025 M -- 7.50
T h e initial p H of the buffer also m a y be adjusted
according to the volume of 1.0 N HC1 added. For
2.67 ml. of s-collidine in a final volume of 100 ml.,
the p H of the 0.20 M buffer varied as follows as
HC1 was added:
5.0 ml. 1.0 N HC1 - p H 7 7 4
6.0 ml. 1.0 N HCI - p H 7.67
7.0 ml. 1.0 n HC1 - p H 7.59
8.0 ml. 1.0 N HC1 - p H 7.50
9.0 ml. 1.0 N HCI -- p H 7.41
10.0 ml. 1.0 N HC1 - p H 7.33
SU M M A RY

A buffer system comprised of s-collidine ( 2 , 4 , 6 trimethylpyridine) and HC1 is satisfactory for
buffering solutions of osmium tetroxide or potassium p e r m a n g a n a t e used as tissue fixatives for
electron microscopy. T h e buffer is more stable and
convenient to use t h a n Michaelis' veronal-acetate
solution, and has a more powerful buffering action
a t p H 7.4.
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All pH measurements were made with a standard
glass electrode in a Leeds and Northrup pH meter
(Model 7664) using Beckman 3501 pH 7.0 buffer
as a reference standard. Readings were taken after
1 minute to allow for slight drift of 0.06-0.07 pH unit
upon contact with the s-collidine solution.

An Improved Grid-Holder for the S i e m e n s Electron Microscope. BY P. F. ELBERS. (From
Centrum voor Electronenmicroscopie der Rijksuniversileit Utrecht, Netherlands.)*
H a n d l i n g standard Siemens grid-holders involves
several inconvenient operations. These manipu-

* Received for publication, February 25, 1959.

lations may, moreover, so disturb the specimen
being studied t h a t observations made in the electron microscope are invalidated. For example, to
m o u n t the grid, the cap m u s t be removed and re-
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I t has become our practice to prepare stock
solutions of s-collidine buffer b y dissolving 2.67 m l
(20 m.eq.) of pure s-collidine in a b o u t 50 ml. of
distilled water, adding 9.0 ml. of 1.0 N HC1 (9
m.eq.) and diluting to 100 ml. with distilled water.
This produces 100 ml. of 0.2 M s-collidine buffer of
7.40-7.45. This m a y be mixed in a n y proportion
with stock solutions of osmium tetroxide to give
the desired concentration of fixative and buffer.
We commonly employ 1 ml. of the stock buffer
with 2 ml. of 2 per cent osmium tetroxide, giving a
final concentration of 1.33 per cent osmium tetroxide in 0.067 M buffer, or }4 ml. stock buffer
with 1 ml. of 4 per cent osmium tetroxide to give
2.67 per cent osmium tetroxide in 0.067 M buffer.
The p H of the buffer rises somewhat on dilution
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TExT-FIG. 1. The insertion of a grid in the holder (left), and the three parts of the holder (right).
To insert the grid, the holder can be taken up
in a chuck, as shown in the photograph. This
chuck contains a screwdriver device for loosening
and tightening (C). Another chuck is used to insert the holder in the microscope.
This grid-holder with its auxiliary parts offers
the following advantages:
(a) The grid can be inserted in it without
touching the holder with the fingers.
(b) The grid can be inserted from the side,
directly onto its seat.
(c) Small parts of the holder which touch the
grid do not need to be disassembled or handled
and are, therefore, not so subject to contamination.
(d) Screwing down of insert (B) ensures good
thermal contact.
(e) Removing the grid from the holder is a
simple operation.
On request, the designer will forward a scale
drawing of the parts of the chucks and holder
(for 3 ram. grids).
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placed with the fingers. Contamination may result.
Even when the tweezers are held in a steady hand,
it is difficult to insert the grid in the cap without
touching the cap wall. Grids are often bent or
wrinkled in this manner, and supporting membranes similarly distorted or actually ruptured.
Good thermal contact between grid and gridholder cannot always be achieved--and this may
lead to thermal drift in the specimen. Finally grids
are not easily removed from the standard holders
without damaging or destroying the specimen.
These problems can be avoided to some extent
by using the variant design of grid-holder shown
in the accompanying photographs. Piece (A) determines the specimen's position in the electron
microscope. The distance (l) can be corrected by
grinding down the bottom face of (A). The top
ring of (A) is adequately rigid. Inserted into (A),
piece (B) prevents distortion of the grid when (C)
s screwed in (A).

