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Nega?ve	staining	

From	sample	to	structure	

Nega?ve-staining	EM	
	

Biochemical	characterisa?on:	
•	Electrophoresis	
•	Analy?cial	ultracentrifuga?on	
•	Dynamic	light	scaJering	
•	Chalorimetric	techniques		
•	Nega?ve-staining	EM	
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Nega?ve	staining	

Aqueous	solu?on	



Staining	agents	

Proper?es:	
	
•	Minimal	interac?on	with	the	sample	
•	High	solubility	in	water	
•	High	density	(contrast)	
•	Small	grain	size	
•	Stable	to	interac?on	with	electrons	
	
More	used:	
	
•	Ammonium	Molybdate	
•	Sodium	phosphotungstate	
•	Uranium	salts	(acetate	and	formate)	
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3	mm	

Microscopy	grid	(Cu,	
Au,Ni,Pd,Rh…)	

A	thin	carbon	layer	is	
evaporated	on	top	of	the	

grid	

Carbon	layer	

Metalic	grid	

Sec?on	of	the	grid	
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Beaker	

Carbon	rods	

Vacuum	chamber	

Carbon	coa?ng	

Grids	on	top		
of	a	filter	paper	

Carbon	film	
leY	to	float	

Formvar	layer	
Pulling	the		grids	with	a	tweezers		

towards	the	carbon	layer	



Nega?ve	staining	

Grid	ionisa?on	by	glow	discharge	

• 	The	plasma	generated	by	low-pressure	gas	ioniza?on	causes	the	surface	of	the	coal	
to	ionize		
• Ions	interact	with	the	surface	to	remove	organic	contamina?on	and	create	a	
hydrophilic	surface	

Glow	discharge	:	It	is	a	plasma	formed	by	the	passage	of	electric	current	
through	a	gas.	It	is	oYen	created	by	applying	a	voltage	between	two	
electrodes	in	a	glass	tube	containing	a	low	pressure	gas	
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Grid	ionisa?on	by	glow	discharge	



The	specimen	is	adsorbed	
on	the	grid	

The	excess	of	sample	is	
bloJed	

The	sample	is	stained	with	a		
heavy	metal	salt	

The	excess	of	heavy	metal	is	
bloJed	
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Cu	grid	

Con?nuous	carbon	layer	
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Biological	objects	(C,O,N,S,P,H)	

Cu	grid	

Con?nuous	carbon	layer	
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Heavy	metal	staining	

Biological	objects	(C,O,N,S,P,H)	

Cu	grid	

Con?nuous	carbon	layer	
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