
 

 

Pathology/ 3rd class…………………………………………………………Dr. wafaa fadhil 

  Practical histopathology/ Part I 

Tissue processing                                                       

Histopathology is examination of tissues for presence or absence of 

changes in their structure due to disease processes. It was done by 

examining thin sections of tissues which are coloured differently by 

different dyes and stains. Total or chosen representative part of 

tissue not more than 4 mm thick is placed in steel or plastic capsules or 

cassettes and is subjected to the following sequential steps (tissue 

processing): → Fixation → Dehydration → Clearing Processing → 

Embedding and blocking → Section cutting (Microtomy) → Routine 

staining (H & E). 

Fixation 

Any tissue removed from the body starts decomposing immediately 

because of loss of blood supply and oxygen, accumulation of products 

of metabolism, action of autolytic enzymes and putrefaction by 

bacteria. This process of decomposition is prevented by fixation. 

Fixation is the method of preserving cells and tissues in life-like 

conditions as far as possible.  



 

 

Most fixatives act by denaturation or precipitation of cell proteins or 

by making soluble components of cell insoluble. Fixative produces the 

following effects:  

1. Prevents putrefaction and autolysis. 

2. Hardens the tissue which helps in section cutting.  

3. Acts as a mordant.  

4. Induces optical contrast for good morphologic examination. 

 An ideal fixative has the following properties: 

1. It should be cheap and easily available.  

2. It should be stable and safe to handle.  

3. It should be rapid in action.  

4. It should cause minimal loss of tissue.  

5. It should retain normal colour of the tissue.  

Types of fixatives 

 Fixatives may be simple or compound: → Simple fixative consists of 

one substance (e.g. formalin). → Compound fixative has two or more 

substances (e.g. Bouin’s, Zenker’s). 

Fixatives can also be divided into following 3 groups: 

a. Microanatomical fixatives which preserve the anatomy of 

the tissue. 

b. Cytological fixatives which may be cytoplasmic or nuclear 

and preserve respective intracellular constituents.  



 

 

c. Histochemical fixatives employed for demonstration of 

histochemical constituents and enzymes.  

Commonly used fixatives are as under: 

 1. Formalin  

2. Glutaraldehyde  

3. Picric acid (e.g. Bouin’s fluid)  

4. Alcohol (e.g. Carnoy’s fixative)  

5. Osmium tetraoxid. 

❖ Formalin  

This is the most commonly used fixative in routine practise. Formalin is 

commercially available as saturated solution of formaldehyde gas in 

water, 40% by weight/volume (w/v). For all practical purposes, this 

40% solution is considered as 100% formalin. For routine fixation, 10% 

formalin is used which is prepared by dissolving 10 ml of commercially 

available formalin in 90 ml of water. Duration of fixation depends 

upon the size and thickness of the tissue, type of tissue and its 

density. It takes 6-8 hours for fixation of a thin piece of tissue 4 mm 

thick at room temperature. The amount of fixative should be 15 to 20 

times the volume of the specimen. Aadvantages of formalin:-  

1. Rapidly penetrates the tissues.  

2. Normal colour of tissue is retained.  

3. It is cheap and easily available.  



 

 

4. It is the best fixative for neurological tissue.  

Disadvantages of formalin:-  

1. Causes irritation of skin, mucous membranes and conjunctiva.  

2. Leads to formation of formalin pigment in tissues having 

excessive blood at an acidic pH which can be removed by 

treatment of section with alcoholic picric acid.  

❖ Glutaraldehyde  

This is used as a fixative in electron microscopy. Glutaraldehyde is 

used as 4% solution at 4°C for 4 hours for fixation of tissues. 

Disadvantages of glutaraldehyde 

1. It is expensive.  

2. It penetrates the tissues slowly. 

❖ Bouin’s Fluid (Picric acid)  

This is used as fixative for renal and testicular needle biopsies. Bouin’s 

fluid stains the tissues yellow. It is also a good fixative for 

demonstration of glycogen.  

Disadvantages  

1. Makes the tissue harder and brittle.  

2. Causes lysis of RBCs. 

❖ Carnoy’s Fixative (Alcohol) 

 Alcohol is mainly used for fixation of cytologic smears and endometrial 

curettings. It acts by denaturation of cell proteins. Both methyl and 



 

 

ethyl alcohol can be used. Methyl alcohol is used as 100% solution for 

20-30 minutes. Ethyl alcohol is used either as 95% solution or as 

Carnoy’s fixative for tissues. Carnoy’s is a good fixative for glycogen 

and dissolves fat.  

❖ Osmium Tetraoxide  

This is used as a fixative for CNS tissues and for electron microscopy. 

Osmium tetraoxide is best fixative for lipids. It is used as a 2% 

solution. It imparts black colour to tissues. 

Dehydration 

This is a process in which water from the tissues and cells is removed 

so that this space so created is subsequently taken up by wax. 

Dehydration is carried out by passing the tissues through a series of 

ascending grades of alcohol: 70%, 80%, 95% and absolute alcohol. If 

ethyl alcohol is not available, other alternatives such as methyl alcohol, 

isopropyl alcohol or acetone can be used. 

Clearing 

This is the process in which alcohol from the tissues and cells is 

removed (dealcoholisation) and is replaced by a fluid in which wax is 

soluble. It also makes the tissue transparent. Xylene is the most 

commonly used clearing agent. Toluene, benzene (which is carcinogenic), 

chloroform (which is poisonous) and cedar wood oil (which is expensive 

and very viscous) can also be used as clearing agents. 



 

 

Embedding 

Embedding of tissue is done in molten wax. Wax blocks can be 

conventionally prepared using metallic L (Leuckhart’s) moulds; nowadays 

plastic moulds of different colours for blocking are also available.  

 Embedding and blocking can also be performed in a special equipment 

called embedding center. It has a wax reservoir, heated area for steel 

moulds, wax dispenser, and separate hot and cold plates for embedding 

and blocking . 

Section Cutting (Microtomy)  

Microtome is an equipment for cutting sections and the technique of 

section cutting is called microtomy. There are 5 types of 

microtomes:  

1. Rotary 

 2. Sliding 

 3. Freezing 

 4. Rocking 

 5. Base-sledge  

1. Rotary Microtome:- This is the most commonly used microtome. In 

this, microtome knife is fixed while the tissue block is movable. The 

knife used is of stainless steel and is wedgeshaped 



 

 

2. Sliding Microtome:- In this, the tissue block is fixed while the 

knife is movable. These microtomes are used as freezing microtomes. 

 

3. Freezing Microtome. 

4. Rocking Microtome:- This is a simple microtome. The knife is 

immovable while the tissue block is held in a spring-bearing rocking 

arm. It is not used nowadays. 

5. Base-Sledge Microtome:- This type of microtome is used for very 

hard tissues or large blocks, e.g. pieces of brain and heart. 

Routine staining by (H & E). 

Routine staining is done with haematoxylin and eosin (H & E). 

Haematoxylin is essentially a nuclear stain. This is a natural dye which 

is obtained from logwood of tree, Haematoxylon campechianum. This 

tree is commercially grown in Jamaica and Mexico, there are 3 main 

types of haematoxylins—alum haematoxylins (most commonly used), 

iron haematoxylins and tungsten haematoxylins. Many of the 

haematoxylins are alcohol soluble (e.g. Ehrlich’s, Delafield’s, Harris’s) 

while others are water soluble (e.g. Mayer’s, Carazzi’s, Gill’s).  

Eosin is commonly used as a cytoplasmic stain. Most widely used is eosin 

Y dye which is both water and alcohol soluble.  

Procedure for Staining Sections are:-  



 

 

1- Deparaffinised (removal of wax) by placing the slide in a jar of 

xylene for 10-15 minutes. As haematoxylin is a water-based dye, 

the sections before staining are rehydrated which is done by 

passing the sections in a series of descending grades of alcohol and 

finally bringing the section to water.  

2- Place the slide in haematoxylin stain for 8-10 minutes. → Rinse in 

water.  

3- Differentiation (i.e. selective removal of excess dye from the 

section) is done by putting the slide in a solution of 1% acid alcohol 

for 10 seconds.  

4- Rinse in water.  

5- Blueing (i.e. bringing of required blue colour to the section) is done 

by putting the section in Scott’s tap water (containing sodium 

bicarbonate and magnesium sulphate) or saturated solution of 

lithium carbonate for 2-10 minutes.  

6- Counterstain with 1% aqueous solution of eosin for 30 seconds to 1 

minute.  

7- One dip in tap water.  

8- Before mounting, the sections have to be dehydrated which is done 

by passing the sections in a series of ascending grades of alcohol 

and finally cleared in xylene, 2-3 dips in each solution.  



 

 

9- Mount in DPX (dextrene polystyrene xylene) or Canada balsam. 

Currently, modern laboratories employ automated programmable 

autostainers.  

Results  

Nuclei : Blue  

Cytoplasm : Pink Muscle, collagen, RBCs. 

 


