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Fixation
  Fixation is the first step of any histological and cytological laboratory technique. It is the process by which the cells in the tissue are fixed in a chemical and physical state, and all the biochemical and proteolytic activities within the cells are prevented. The purpose of fixation helps to maintain the tissue nearest to its original state in the living system.
Aims of Fixation 
The basic aims of fixation are the following: 
1. To preserve the tissue nearest to its living state. 
2. To prevent any change in shape and size of the tissue and prevent any autolysis (Self destruction that occur after the death of the tissue or cells by digestion due to the action of enzymes secreted by their own cells).  
3. To make the tissue firm to hard and make it possible to have clear stain 
4. To prevent any bacterial growth in the tissue.

Principle of Fixation
 1. The quantity of the fixative solution must be at least (10-20) times the size of the specimen. 
2. The fixative solution must round the specimen from all sides.
 3. The size of the specimen must be not so large or so small; the optimum size or thickness is 1cm but 0.5 cm for manual tissue processing and 1-3 mm for mechanical tissue processing.



Factors Affecting on Fixation 
 1. PH of the fixative –PH 6–8 is the best range. 
 2. Temperature – Room temperature suitable for routine work. 
3. Duration of fixation – Formalin fixes 1 mm/h.  – Small tissue: 6 h in formalin is optimum.  –Large tissue: 24 h is the optimum time. 
 4. Osmolarity of the fixative solution –Best: mild hypertonic.
 5. Concentration –Mild lower concentration with neutral pH is preferable.
Types of Fixation  
The fixative can be classified on the basis of the following criteria:
 A.  Physical or Nature of Fixation  
• Immersion fixation: This is the commonest way of fixation in the laboratories. In this technique the whole specimen is immersed in the liquid fixative such as tissue samples are immersed in 10% neutral buffered formalin or cytology smear in 95% ethyl alcohol.  
• Heat fixation: It is simplest form of fixation such as boiling egg, or warming a slide with water to affix section and partially fix it by heat.  
· Freeze-drying fixation: It is useful technique in studying soluble materials and small molecules. Tissues are cut into thin sections, immersed in liquid nitrogen and the water is removed in a vacuum chamber at -40   C. 
• Microwave fixation: is a type of electromagnetic wave with (300MHz-300GHz). Microwave heating can reduce times for fixation of some specimens and histological sections from more than 12 hours to less than 20 minutes. Microwaving tissue in formalin results in the production of large amounts of dangerous vapors. 

B. Chemical Properties  
• Aldehyde: formaldehyde, glutaraldehyde 
• Oxidizing agent: osmium tetroxide 
• Protein denaturing agent: ethyl alcohol, methyl alcohol 
• Cross-linking agents: carbodiimide 
• Miscellaneous: picric acid

C. Component Present 
 1. Simple (only one chemical present) 
• Formaldehyde       • Ethyl alcohol    • Glutaraldehyde      • Picric acid       • Osmium tetroxide
 2. Compound (more than one chemical present) 
• Bouin’s fluid           • Carnoy’s solution 
 
 
D. Action on Protein  
1. Coagulative: ethyl alcohol, picric acid
 2. Noncoagulative: formaldehyde, osmium tetroxide, glutaraldehyde
 

