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In a multi-user facility where students cycle through every 
few months as part of short-term projects and internships, 
maintaining safe operation of the equipment as well as ensuring 
the safety of users is of paramount concern. Thanks to films such 
as The Terminator, most users are aware of the freezing potential 
of liquid nitrogen (LN). However, users may not appreciate the 
explosive power associated with the rapid conversion of liquid 
nitrogen to gaseous nitrogen. When liquid nitrogen comes into 
contact with a surface warmer than its boiling point (−196 °C), 
a 700-fold expansion of liquid to gas occurs. This conversion can 
easily turn a broken glass vacuum dewar insert into lacerating 
projectile bits.

In response to two explosive incidents involving liquid nitrogen 
dewars in our biology department, I looked for an alternative that 
might minimize future dangerous events. We were fortunate that 
in both previous cases, which occurred in two unrelated labora-
tories, no one was injured. In the first, a break in the wall of a 
glass-lined dewar created a directed blast into a nearby paper towel 
dispenser, shattering the plastic cover. In the second case, an icicle 
of water, created by long-term use of the anti-contaminator on 
our transmission electron microscope (TEM), formed between the 
glass-lined dewar and the arm of the anti-contaminator assembly 
(Figure 1a). When a user gave the dewar a slight twist to break 
the icicle, the twist instead broke the LN-filled glass liner. When 
the LN hit the metal walls of the dewar, it vaporized. The rapid 
expansion of LN within the narrow bore of the dewar, coupled 
with the fragmentation of the glass into minute pieces, led to an 
upward explosion of glass fragments that the user described as a 
“stream of confetti shooting to the ceiling.” For weeks afterward, 
we found glass “confetti” in and around crevices in the TEM room. 
Discussions with our service engineers revealed that similar breaks 
in glass-lined dewars have occurred in labs around the world.

As we looked for a replacement of our 1-liter glass-lined dewar 
(Figure 1a), we were also interested in finding a larger dewar that 
would allow for automated image capture over longer time periods 
than the 3–4 hours provided by our 1-liter dewar. Another local 
laboratory tried a 2-liter stainless steel wide-mouthed coffee dewar 
obtained from a local big-box store. The wide mouth was useful for 
insertion of the copper braid into the LN (Figure 1b). Since then we 
have used a similar dewar with great success. Because the commercial 
coffee dewar was not as tall as the 1-liter scientific dewar normally 
used, we initially used a surplus Styrofoam™ shipping container 
for gallon bottles of solvents (Figure 2a). The inner diameter of 
this container measured almost exactly the outer diameter of the 
stainless steel dewar and raised the dewar up the inch or so necessary 
for proper location on the TEM manufacturer's support stand. 
With usage over time, however, the Styrofoam container shed little 

Styrofoam particles around the room. We subsequently replaced the 
Styrofoam container with a surplus plastic pipette washing cylinder 
cut down in height (Figure 2b) and filled it with a thin foam spacer 
to hold the dewar in the cylinder.

Although the major benefit to using the stainless steel coffee 
carafe dewar is the reduced chance of user injury, there are financial 
benefits as well. The 2-liter coffee carafe dewar costs approximately 
$50, compared to $160 for a 1-liter glass-lined dewar or $450 for 
a 1-liter scientific stainless steel dewar. Using the larger 2-liter 
dewar, our normal TEM operating vacuum improved with LN in 
the anti-contaminator dewar, and the time between dewar refills 
was significantly increased.

The interface between the coffee carafe and the Styrofoam lid 
on the instrument does frost up more than the standard 1-liter 
dewar; some care must be taken to catch the frost into the plastic 
or Styrofoam enclosure rather than have it fall onto the equipment 
during dewar refill or removal. As a result of catching this frost, 
water from the melting frost slowly accumulates in the space 
between the outer container wall and the outer wall of the carafe. 
This water should be poured off prior to refilling the dewar with 
liquid nitrogen.
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Figure 1b: Copper braid that 
transmits cooling from the dewar to 
the specimen chamber inside the 
microscope column.

Figure 1a: Standard 1-liter glass-lined 
dewar on a TEM.
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In summary, a simple stainless steel coffee carafe can 
substitute for a scientific-grade glass-lined liquid nitrogen dewar. 
This low-cost coffee carafe provides increased lab safety and longer 
times between refillings.

Figure 2a: Coffee carafe in a 
surplus Styrafoam™ container.

Figure 2b: Coffee carafe in a surplus 
plastic pipette washing cylinder.
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Recent developments in scanning electron 
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of new applications for cell and molecular 
biology, as well as related biological 
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within their three-dimensional cellular microenvironment in near 
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