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1)  Review of the machine: 
(Description of the machine/process, how it works and the work flow) 

The CPD is used to preserve the sample’s morphology. 
Since air drying would cause severe deformation and 
collapse of structure due to the effects of high surface 
tension to air, the water in the biological specimen is 
replaced with a suitable inert fluid (“transitional fluid”-
CO2) which has a lower surface tension to air. This 
would thus reduce severe structural damages during 
air-drying.  
 
Because liquid CO2 is not sufficiently miscible with water, a third medium commonly Acetone or Ethanol 
is used as “intermediate fluid”. The specimen is first dehydrated through varying concentrations of the 
intermediate fluid and thus completely replacing the water in the specimen. Afterwards, the 
“intermediate fluid” is replaced with the “transitional fluid” (CO2) which can then convert from liquid to 
gas phase without surface tension effects which distort morphology and ultra-structure. 
 

 
Reference: https://www.emsdiasum.com/microscopy/technical/datasheet/critical_drying.aspx 
 
 
 
2)  Risk:  
(Description of the identified safety issues, does it involve chemicals, high voltage, RF, X-ray, laser, other?) 

Chemicals involved:  
- Ethanol (CAS # 64-17-5) 
- Acetone (CAS # 67-64-1) 
- Carbon dioxide (CAS # 124-38-9) 

 
Before starting the process the sample needs to be immersed in a solvent such as ethanol or acetone. 
This means that for a short while there will be solvent vapours around the machine. The user is advised 
to use the suction point. 
  
The pressurized CO2 bottle needs to be secured at all times. In case of emergency it should be removed. 
 
 
 
 
 
 
 
 
 
 
 

https://www.emsdiasum.com/microscopy/technical/datasheet/critical_drying.aspx


3)  Identification 
(Identification of the risks involved.) 
Ethanol: 

 
Ethanol is an organic solvent and may amplify the effects of other drugs. It must be stored tightly sealed 
in a well-ventilated chemical cabinet.  

 
 
 
 
 

 
Acetone: 

 
 
Acetone is an organic solvent and may enhance toxic effect of other substances. Diabetes are more 
sensitive to acetone. It must be stored tightly sealed in a well-ventilated chemical cabinet. 

 
 
 

 
 

 
 
 
 
 
 
 
 
 



Carbon dioxide: 

 
 

 
 
 
 

 
 
Precautionary Statement Response 
Ethanol: 

 
Long-term exposure can cause damage to reproduction, cutaneous disease such as Dermatitits and is 
also suspected to cause damage to genetic material (Mutagenic). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Acetone: 

 
 
Carbon dioxide: 

 
To both Acetone and Carbon dioxide, long-term exposure can cause damage to reproduction and organs 
such as lung, liver and kidney. 



4) Procedures-Consequences 
(Describe, how we avoid to be exposed to any danger from this equipment/process, during maintenance and normal use. And if this is not 
possible, then how we protect our self.) 

Ethanol: 

 
 
Acetone: 

 
 
 
 



Carbon dioxide: 

 
 
5)  Waste treatment 
(What to do with the waste (if any)) 

Ethanol: 

 
 
Acetone: 

 
 
 
 
 
 
 



Carbon dioxide: 

 
 
 

 


