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Safety Precautions

• Fixatives are poisonous and volatile
• Osmium tetroxide vapor is very hazardous to eye and the

respiratory system
• During preparation and use resins, it is advisible not to breathe

the vapor and to avoid spills and contact with skin as they are toxic
and some are carsinogenic

• Waste resin may be disposed in a closed container in a fume hood
and when full can be cured to polymerize in an oven at 70 ˚C

Almost all chemical reagents used in the preparation for EM observation are toxic



Safety Precautions

Fume hood PPE



TEM vs Light Microscope

Microtome
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Grid 200Mesh
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Life Science Samples Source Life Science Samples Source 



Materials and Tools



Technique of Preparation

Room Temperature

Negative Staining 

John J. Bozzola, Lonnie Dee Russell
Electron Microscopy : Principles and Techniques for Biologists, 1999



Room Temperature



Block Sample Preparation

Processing

Embedding

Fixation Post-Fixation Dehydration Infiltration

Fix in the last 
conditions

Coloring sample Chemical removal  
of H2O

Replace liquid 
phase with resin

Make solid and sectionables block



TEM Sample Preparation

Fixatif I

2.5% Glutaraldehyde
in 0,1M Cacodylate

Buffer

DAY 1

Rinse 3 times

(Cacodylate buffer)
@15 minutes   
Store at 4˚C
By shaking

Fixatif II

2% Osmium tetroxide
+

2.5 % K3FeC(N)6
In buffer 

Incubate for 2h
at 4˚C  by shaking 

Rinse 3 times

(Cacodylate buffer)
@15 minutes 
store at 4˚C
By shaking

Cells ? Centrifuge
3000 rpm for 5’

Tissue

1mm3



Dehydration

30% 
Ethanol 

For 10 minutes

Store at 4˚C
By shaking

50% 
Ethanol

For 10 minutes

Store at 4˚C
By shaking

Store at 4˚C 
by shaking

(Overnight)

70% 
Ethanol

DAY 1

TEM Sample Preparation

Centrifuge
3000 rpm for 5’

Tissue

Cells



TEM Sample Preparation
DAY 2

Dehydration

80% 
Ethanol 

For 10 minutes

Store at 4˚C
By shaking

90% 
Ethanol

For 15 minutes

Store at 4˚C
By shaking

Ethanol 
Absolute I

For 
20 minutes

Store at 4˚C
By shaking

Centrifuge
3000 rpm for 5’

Ethanol 
Absolute II

For 
20 minutes

Store at 4˚C
By shaking

Tissue

Cells



@30 minutes at room temperature by Shaking

2 Ethanol absolute : 1 Propylene oxide

Infiltration 

TEM Sample Preparation

DAY 2

1 Ethanol absolute : 1 Propylene oxide

1 Ethanol absolute : 2 Propylene oxide

Pure Propylene oxide

Centrifuge
3000 rpm 

for 5’
Tissue

Cells



Pure Spurr’s resin

Vacuum for 1 hour 

Embedding

1:1
P. oxide : Spurrs

Pour half
change with Spurrs

Vacuum condition for overnight

TEM Sample Preparation
DAY 2

Incubate at Room Temperature for 30 minutes 
by shaking



TEM Sample Preparation

Incubate the sample in 58-70˚C for 12-24 hours

Vacuum for 2 hours 

DAY 3

Pour off
change with new 
Spurr’s mixture



Block Samples

a b c d

a. Human heart mitochondria
b. Diatome culture cells
c. CMF-7 
d. Streptococcus pneumoniae cells

Flat Embedding 
Mold

Eppendorf 
500µl



Tissue Prosessor

Pitie Salpetriere Hospital, Paris



Hot plate

Trimming and Fast staining

Check the sample area to find target area

Glass knifeUltra-Microtome

1% Toluidine blue 
in Phosphat buffer



Fast staining

N

N



Cutting & Fishing

Grid 200 Mesh

Collecting slices and transferring to the grid (Fishing)

Trimming and cutting

Sample Thickness 50-70nm



Staining Sample Grids

2% Uranyl acetate Lead citrate, Lead nitrate, Lead acetate and
Sodium citrate



Positive Staining

Washing 
30 dips 

In ddH2O

Washing
5-10 dips 

In 0,01 M NaOH

Washing
30 dips 

In ddH2O 

Step I : Uranyl acetate 30 minutes

Step II : Triple lead citrate



ITB

Staphylococcus aureus



Mouse Brain

Cerebral Malaria



Infectious Myonecrosis Virus (IMNV)

Mag 50.000 X Mag 150.000 X

A

Shrimp Gill



Magnification 3.000X Magnification 12.000X

N

SC
C

W

SG
C SG

M

G
T

CW

S

N: Nucleus, C: Chloroplast, CW: Cell Wall, SC: Sheath Cell SG: Starch Grain, M: Mitochondria, G: 
Grana, T: Tylakoid Membrane , S: Stroma

Chloroplast



Negative Staining



Negative Staining

Adenovirus, Biofarma

Negative Stain
1. Uranyl acetate
2. Phospotungstic acid



NS PS

IPB

Negative Staining Positive Staining

Negative vs Positive Staining



Mag 60.000x

Bacteriophage

Negative staining

Nano-cellulose

Mag 60.000x

Nano Kitosan 



Sugarcane Streak Mosaic Virus

Magnification 50.000X



Jurnal Review 



Human Kidney



Human Spleen



Streptococcus pneumoniae
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