
 

Bal-Tec Critical Point Dryer SOP 

NOTE: These instructions are intended for reference only, and will not replace the thorough training 
required for proper system operation.  Contact an experienced user or clean room staff member with 
questions or to report a system problem. 

 
Drying water-containing biological specimens in air or under vacuum can drastically alter their structures 
or even destroy them completely. They must therefore be dried by a gentler method. One well-known 
method is "Critical Point Drying". The surface tension of the water in a specimen at the point at which it 
changes from the liquid phase to the gaseous phase can destroy a delicate specimen. By increasing the 
pressure and temperature of the specimen it is possible to dry it without crossing a phase boundary. 
This is possible because once the critical point has been passed; the density of the "liquid" and the 
density of the "gas" are the same. The critical point for water is 228.5 bar and 374°C. However, this high 
pressure and extreme temperature would normally destroy a biological specimen. For this reason the 
specimen must first be treated in a suitable transitional fluid such as CO2 whose critical point of 73.8 bar 
and 31°C is considerably more advantageous. 

 

 

 

1) Turn on the CO2 tank inside the small service chase (just open the valve, no regulator is needed).  

2) Get a bottle a 200% Proof Ethanol from either yellow room (this is the intermediate medium liquid; 
your sample should be inside an ethanol/water solution prior to being placed inside the CPD). 

3) Turn on the Bal-Tec Critical Point Dryer by pushing the green switch (on the right side). 



4) Press “medium out” to release the pressure; once released (10 seconds or so) press medium out 
again to stop.  

5) Unscrew the top of the chamber; make sure that from this point on, you only use the chamber top 
that has a black O-ring seal on it. If the chamber does not have an O-ring on it, not only will it affect 
pressure, ethanol can be sprayed outside of the chamber.  

6) Add the 200% proof Ethanol to the brim of the chamber; quickly transfer your sample from its 
solution to the ethanol filled chamber, (sample can be on a sample holder to make sure that it is 
heavy enough to stay in one place and not move too much during the release/addition of ethanol 
and CO2). 

7) Press “Cooling button” (holding set temperature allows you see what *C the CPD is cooling down 
too). The cooling down process normally takes about 5 minutes. 

8) Prior to screwing back on the chamber top, use a pipette to remove some access ethanol to prevent 
overflow/spilling (plastic pipettes are inside the yellow rooms near the spinners).  Screw on chamber 
top and hand tighten it. 

9) Push “Medium in” (this adds CO2 to the chamber) followed by “medium out,” (this removes the 
ethanol from the chamber) while watching the level of fluid carefully. It requires two pushes on each 
button to start and stop flow (add some CO2 then stop, then remove some ethanol then stop). Do 
not let the liquid all flow out. Your sample needs to be submerged in the medium at all times. DO 
NOT LET YOUR SAMPLE DRY OUT!! 

10) Continue adding and removing medium until the swirling mixing effect stops and you do not smell 
anymore ethanol. This will take 10-20 cycles. Do not let the medium level get below the level of your 
chips or they will dry out. 

11) Once you are positive that there is no more ethanol in the chamber, using “Medium In,” fill chamber 
(with CO2) to top of window. 

12) Stop cooling and press heating (again, holding set temperature allows you see what temperature set 
point is). The ideal temperature to heat to is about 40C, this should take about 10-15 minutes. 

13) When the temperature is 40C pressure should be around 95psi.  

14) A constant temperature must be maintained, DO NOT STOP HEATING.  
Push “Gas Out” and slowly let the CO2 out using the metering valve (1/8th of a turn, so less than a 
quarter of a full rotation). Rapid pressure release will ruin your sample.  

Once below 80psi, you can reduce the pressure more quickly because you are in gas state. Keep 
releasing the pressure until you are at atmosphere.  

15) Turn off heating, close metering valve, turn off gas out. Open up chamber, remove sample, and 
replace the chamber lid. Turn off main power (green switch). 

16) TURN OFF CO2 tank in service chase, fill out log book, and put away the 200% proof ethanol.  


