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Instrumentation 

Procedure 
 

 
Prepara on and handling of RuO4 solu on must be performed by qualified personnel only! Use a fume hood suitable 
for RuO4/OsO4 handling! These chemicals are toxic and corrosive. RuO4 must not come into contact with grease, pa-
per, alcohol, or other organics, as it will explosively oxidize them! 
 
Vapor Staining of ultrathin sec ons with Ruthenium Tetroxide (RuO4) 
 
Chemicals: Ruthenium(III) chloride, sodium hypochlorite (5 % solu on in water), NaHSO3 (sodium bisulfite) 
 
Lab glassware: Desiccator, sample vials (e.g. 10 mL) with PE snap cap, Pasteur pipe es, small beakers, double-sided 
  adhesive tape, glass slides or s ff polymer foil. 
 
Prepara on of staining agent: Add a small amount (spatula p) of ruthenium(III) chloride to approx. 2 mL of the  
    sodium hypochlorite (5 % solu on in water).  
    Use a sample vial with PE snap cap. 
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En Bloc Staining by Ruthenium Tetroxide 

 
Prepara on and handling of RuO4 solu on must be performed by qualified personnel only! 
Use a fume hood suitable for RuO4/OsO4 handling! These chemicals are toxic and corrosive. 
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Results 
 

 
Vapor Staining 
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En Bloc Staining 

Figure 6. Ultrahigh Molecular Weight Polyethylene  (UHMWPE) 
Material: GUR 4120 (TICONA) en bloc staining with RuO4  for 1 hour. 
Specimen was then cryoultramicrotomed at –120 ᵒ C. 
TEM:  LEO 912 120 kV. 

Important proper es of UHMWPE are controlled by the semi-crystalline morphology (arrangement of lamellae and 
the thickness of the amorphous and crystalline domains). 

Figure 7.  Polyethylene (PE) 
Stained en bloc with a RuO4 solu on for 2 hours. 
Specimen was then cryoultramicrotomed at –120 ° C. 
TEM:  LEO 912, 120kV. 

Important proper es of PE are controlled by the semi-crystalline morphology (arrangement of lamellae, thickness of 
the amorphous and crystalline domains). 

Because ruthenium tetroxide can stain a greater number of polymer func onal groups than osmium tetroxide, it 
should be considered as an alterna ve stain. It can o en yield excellent results and reveal addi onal structural      
informa on. 
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