


 : In order to study tissues with a microscope they must be 
preserved (fixed)- fixation 

 Following fixation, blocks of tissue must be cut into thin 
sections.-microtomy

 Other techniques involve dehydration in alcohols and infiltration
with paraffin, or some similar agent - a process called 
embedding. The tissue is stained using special staining 
techniques and finally mounted.



 Tissue preparation for light microscopy involves the processes 
outlined below;

1. Fixation-preservation of tissues to its original condition

2. Dehydration-removal of water from tissues

3. Clearing-Infiltration of paraffin solvent

4. Embedding-Infiltration of paraffin wax

5. Sectioning/Microtomy-preparing thin slices of tissues 

6. Staining- Colouring of tissues

7. Mounting-arranging tissues on slides



 Fixation is the first step in any procedure in which tissue is to be 
preserved in its original condition for histological study.

 In the fields of histology, pathology, and cell biology, fixation is 
a chemical process by which biological tissues are preserved 
from decay, thereby preventing autolysis or putrefaction. 

 Fundamentally it consists of a chemical or physical method of 
killing the tissue and yet retaining characteristic peculiarities of 
shape and structure. 

http://en.wikipedia.org/wiki/Histology
http://en.wikipedia.org/wiki/Pathology
http://en.wikipedia.org/wiki/Cell_biology
http://en.wikipedia.org/wiki/Biological_tissue
http://en.wikipedia.org/wiki/Autolysis_(biology)
http://en.wikipedia.org/wiki/Putrefaction


Common Fixatives:

 Formalin solution(10% formaldehyde in water)

 4% formaldehyde in buffered isotonic saline

 Bouin’s fluid

 Picric acid

 Carnoy’s fixative



 Frozen section procedure: 

 water-rich tissues are hardened by freezing and cut in the frozen 
state with a freezing microtome or microtome-cryostat; sections 
are stained and examined with a light microscope. This 
technique is much faster than traditional histology (5 minutes vs 
16 hours) and is used in conjunction with medical procedures to 
achieve a quick diagnosis as freezing tissue stops degradation of 
tissue faster than using a fixative and does not alter or mask its 
chemical composition as much.

https://en.wikipedia.org/wiki/Frozen_section_procedure
https://en.wikipedia.org/wiki/Cryostat
https://en.wikipedia.org/wiki/Fixation_(histology)


 Dehydration is simply the removal of water from aqueous-fixed 
tissue. Since most fixatives are aqueous, this step is necessary to 
prepare the tissue for embedding in non-aqueous media like 
paraffin wax.

 Alcohols are most commonly used in the laboratory for tissue 
dehydration, since they are miscible with aqueous fixatives like 
10% formalin. In this step, the alcohol penetrates tissue quickly 
and the water is replaced with alcohol. 



 100% ethanol is replaced by solvent miscible with the 
embedding medium

 When using paraffin the solvent is usually xylene

 As the tissues become infiltrated with xylene they become more 
transparent (clearing)

 Typically first a mixture of 50% ethanol and 50% xylene followed 
by 100% xylene for an hour each



 Infiltration is the process by which the xylene is replaced by 
paraffin wax

 First a 50:50 mixture of xylene (30 minutes) and paraffin 
followed by two changes of 100% paraffin 

 The first paraffin bath lasts for 2 hours

 The second one is 3 hours to overnight

 Best not to exceed 5 or 6 hours since tissue tends to shrink in the 
heat

 Infiltration typically occurs in an oven at 58 -60°C



 Tissues are generally too soft to 
be cut into thin sections 
directly,

 they are supported in a hard 
matrix to allow sufficiently thin 
sections to be cut

 the tissue is oriented and 
embeded in a paraffin block

 Block is placed in ice water to 
solidify 



 The tissue now embedded in 
paraffin wax needs to be 
trimmed to a trapezoid shape 
and then placed in the chuck of 
a microtome

 A microtome is mechanical 
device that advances the tissue a 
fixed amount (1 -10 nm) as it 
moves the block of tissue up and 
down so that the block passes 
over a knife that cuts the 
paraffin and tissue into thin 
sections

 When done correctly the 
successive(serial) sections form 
a ribbon

cassette



 The paraffin ribbons before they are transferred to a storage box 
or directly to microscope slides, the slides are coated with egg 
albumen with the aid of a small brush

 The albumen acts a an adhesive and sticks the sections to the 
slides



 The slides are placed on a 
warming tray or directly in the 
water bath to float the paraffin 
sections and allow them to 
expand and straighten out.

 The excess water is removed 
and the slides are allowed to 
overnight.

 This enhances adherence of the 
section on the slide.



 The sectioned tissue to be studied with the light microscope 
must be stained since most tissues are colorless

 Various methods of staining have been developed to make 
various components of cells  and tissues distinguishable.

 Most stains differentiate between the acid and basic components 
of the cells

 Other stains differentiate the fibrous components of the 
extracellular matrix

 Some tissues can be stained by forming metal deposits on tissue -
e.g., nerve cells and certain extracellular fibers are examples



 Basophilic stains - stain the acidic components of the cell - (e.g. 
DNA and RNA)

 Hematoxylin - blue color

 Acidophilic stains - stains many cytoplasm elements that tend to 
be basic

 Eosin - pink color

 H&E - hematoxylin and eosin is the most used combination of 
stained for routine histology



 Slides with paraffin sections on them must have the paraffin removed 
for staining

 Slides are placed in xylene for 10 minutes

 Next a second change of xylene for 10 minutes

 Slides are then rehydrated through a grades series of alcohols to 
distilled water

 The slides are then placed in hematoxylin for 3 to 5 minutes 

 They are then immersed(quick immersion) in 1% acid alcohol to 
improve the contrast-this process is called; Differentiation .

 Next, the slides are blued under running tap water for the same 
period spent when in Hematoxylin 



 the tissue is counter stained with eosin in 70% ethanol for 2 to 5 
minutes

 Rinse off excess eosin

 Finally, the section is dehydrated and cleared in xylene

 Allow to dry before mounting.



A small drop of mounting 
medium is added to the slide 
and finally a cover slip added.

DPX  is the common mounting 
medium.

The slides are cleaned and 
thereafter ready to be viewed 
under the microscope.



Process Solution Time

Dehydration 70% alcohol 60 mins

Dehydration 90% alcohol 45 mins

Dehydration Absolute alcohol 45 mins

Dehydration Absolute alcohol 45 mins

Dehydration Absolute alcohol 60 mins

Clearing Xylene 60 mins

Clearing Xylene 60 mins

Clearing Xylene 60 mins

Infiltration Paraffin Wax 30 mins

Infiltration Paraffin Wax 60 mins

Infiltration Paraffin Wax 90 mins

Blocking Out Paraffin Wax n/a



 Haematoxylin and Eosin (H&E):Nuclei-purple/black, 
Cytoplasm-pink/red

 Van Gieson method: Collagen-pinkish red, muscle-yellow

 Trychrome method: Three colour system to emphasise support 
fibres

 Silver method: to emphasize chemical reduction( black/dark 
deposits)

 Periodic Acid Schiff (PAS)method: Carbohydrate stained 
magenta



 Alcian Blue method: demonstrate acid mucin secretion

 May-Grunwald-Giemsa method: Blood and bone marrow smear 
cells

 Myelin methods: demonstrate normal myelin



NAME THE TISSUE NAME THE TISSUE



NAME THE STAINING 
TECHNIQUE

NAME THE TISSUE



“Isn't it nice to 

think that 

tomorrow is a 

new day with 

no mistakes in 

it yet?” 

― L.M. Montgomery

SUCCESS

http://www.goodreads.com/author/show/5350.L_M_Montgomery

