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The FIVE MAIN STAGES in the 

preparation of histology slides 

are: 
 

1.Fixing 

2.Processing 

3.Embedding 

4.Sectioning 

5.Staining 

 



4.Sectioning 
• Sectioning an embedded tissue sample is the step necessary to produce 

sufficiently thin slices of sample that the detail of the microstructure of the 

cells/tissue can be clearly observed using microscopy techniques (either light 

microscopy or electron microscopy).  

• Possible orientations at which tissue samples may be sectioned include:  

 

Vertical sectioning perpendicular (i.e. at right-angles) to the surface of the tissue. 

This is the most common method.  

Horizontal sectioning is often done for the study of hair follicles and structures that 

include hairs, hair follicles, arrector pili muscles, and sebaceous glands in general. 

Such structures are sometimes called "pilosebaceous units".  

Tangential to horizontal sectioning is done in chemosurgery, which is a form of 

microscopically controlled surgery used to treat certain types of skin cancer. 

• The method used to actually cut sections from the hardened block of tissue 

depends on the type of microscopy that will be used to observe it and hence the 

thickness of sample required. In the case of samples to be studied using light 

microscopy, a steel knife mounted in a microtome may be used to cut 10μm tissue 

sections which are then mounted on a glass microscope slide. In the case of 

samples to be studied using transmission electron microscopy, a diamond knife 

mounted in an ultramicrotome may be used to cut 50 nm tissue sections which are 

then mounted on a 3-millimeter-diameter copper grid. 



A microtome  

• (from the Greek mikros, meaning "small", 

and temnein, meaning "to cut") is a tool 

used to cut extremely thin slices of 

material, known as sections.  

4 



5 

Microtome types 

Sledge microtome 

 

Rotary microtome 

 



6 

Sledge microtome 

Rotary microtome 



Столик объектодержателя 

Стандартный Кассетный 



8 

A sledge microtome 
A sledge microtome is a device where the sample is placed into a fixed 

holder (shuttle), which then moves backwards and forwards across a 

knife. Modern sled microtomes have the sled placed upon a linear 

bearing, a design that allows the microtome to readily cut many coarse 

sections. By adjusting the angles between the sample and the 

microtome knife, the pressure applied to the sample during the cut can 

be reduced. Typical applications for this design of microtome are of the 

preparation of large samples, such as those embedded in paraffin for 

biological preparations. Typical cut thickness achievable on a sledge 

microtome is between 1 and 60 µm. 
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Rotary microtome 

• This instrument is a common microtome design. This device operates with 

a staged rotary action such that the actual cutting is part of the rotary 

motion. In a rotary microtome, the knife is typically fixed in a horizontal 

position. 

• Principle of sample movement for making a cut on a rotary microtome 

• In the figure to the left, the principle of the cut is explained. Through the 

motion of the sample holder, the sample is cut by the knife position 1 to 

position 2, at which point the fresh section remains on the knife. At the 

highest point of the rotary motion, the sample holder is advanced by the 

same thickness as the section that is to be made, allowing the next section 

to be made. 

• The flywheel in many microtomes can be operated by hand. This has the 

advantage that a clean cut can be made, as the relatively large mass of the 

flywheel prevents the sample from being stopped during the sample cut. 

The flywheel in newer models is often integrated inside the microtome 

casing. The typical cut thickness for a rotary microtome is between 1 and 

60 µm. For hard materials, such as a sample embedded in a synthetic 

resin, this design of microtome can allow good "semi-thin" sections with a 

thickness of as low as 0.5 µm. 
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Расправление срезов 1 

Ванночки для расправления 

срезов 



Cryomicrotome 
• For the cutting of frozen samples, many 

rotary microtomes can be adapted to cut in 

a liquid-nitrogen chamber, in a so-called 

cryomicrotome setup. The reduced 

temperature allows the hardness of the 

sample to be increased, such as by 

undergoing a glass transition, which allows 

the preparation of semi-thin samples.[12] 

However the sample temperature and the 

knife temperature must be controlled in 

order to optimise the resultant sample 

thickness 
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Расправление срезов 2 



Microtome knives (blades) 

 
• The selection of microtome knife blade 

profile depends upon the material and 

preparation of the samples, as well as the 

final sample requirements  

        (e.g. cut thickness and quality). 
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Types of disposable blades 
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Disposable blades Sturkey 

Blades have different coatings - deposition of silver, gold, diamond and uncoated 

blades. 



Knife design and cut types 

• Planar concave microtome knives 

are extremely sharp, but are also 

very delicate and are therefore only 

used with very soft samples. 

• The wedge profile knives are 

somewhat more stable and find 

use in moderately hard materials, 

such as in epoxy or cryogenic 

sample cutting.  

• The chisel profile with its blunt 

edge, raises the stability of the 

knife, whilst requiring significantly 

more force to achieve the cut. 
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Knife design and cut types 

• For ultramicrotomes, 

glass and diamond 

knives are required. 

• Glass knives may be 

used for initial sample 

preparations even 

where diamond knives 

may be used for final 

sectioning.  
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A diamond knife blade used for cutting 

ultrathin sections (typically 70 to 350 nm) 

for transmission electron microscopy. 
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Advantages of reusable microtome knife 

• Durable, reusable, can be sharpen for many times. 

• Very Strong. 

 

Disadvantages of reusable microtome knife 

 

• Sharpening required equipment, supplies and time. 

• We need an experienced technology, who can properly 

sharpened the knife. 

• Deep notch is very difficult to correct. 
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The advantages of disposable blades 

• Have low and high hardness. 

• Manufactured industrially. 

• They don’t need sharpening. 

• The amorphous layer on the surface is created of teflon 

coated metal or composite material. 

• Blade can cut from 20 to 120 units (blocks). 
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The optimum angle of the blade in a rotary 

microtome 

Optimal angle is about  0-5о. 



Sectioning 

 
• Prior to cutting by microtome, biological 

materials are usually placed in a more 

rigid fixative, in a process known as 

embedding. 
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Sectioning stages 
• Cool paraffin block (keep in the freezer until the morning) 

• Customize microtome, to heat the water in the bath. 

• If necessary, cut off the excess wax from the sides and front of the 

block with a scalpel. 

• Beggin with rough cutting and cut off the excess material to the 

required depth (usually enough to 10-15 movements at 30 microns). 

• Cut 5-6 thin slices to the polishing surface of the block. Throw out 

these sections. 

• Cut slices of the required thickness. For routine diagnostic purposes 

and immunohistochemistry sufficient thickness is about 3-4 microns. 

• Spread slices on a water surface and to catch them on the glass. 

Extract glass with a slice almost vertically. 

• Dry up the end with the filter paper 

• Sign glass and dried it at 60 ° C vertically for 20-30 minutes. 

• Put the block into the archive 
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Artifacts 1 

The surface of the block was not polished before receiving this thin section. 

 Holes is the traces of rough cutting thick slices. The first 5-6 thin slices can not 

be used for further work. 
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Artifact 2 

Dirt on the cutting edge of a knife or a notch. 

Perhaps the remains of buffer salts in poor flushing material 

before posting. 
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Артефакты микротомии 3 

 

Material compressed with knife. 

Inadequate embedding or messy reagents 

Incomplete straighten sections in a water bath. 

Too hot water in the swimming bath. 
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Artifact 4 

Excessive dehydration or enlightenment (in xylol) of the material. 

 

Too cold block 

 

Poorly tightened jaws and knife holder. 

 

Wrong angle. 
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Artifact 5 

 

Poorly tightened jaws and knife holder. 

Too tight pattern - defects in embedding 

The cut is made too quickly. 

Insufficient angle of the knife. 

Problems with the microtome. 
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Cracks in block 

 

Causes 

 

-Rapid cooling of high (up to 2 cm) blocks. 

-Excessive compression of the block in the microtome clamp. 

-Inadequate wax composition. 

Solutions 

-Do not admit rapid cooling of the high blocks. 

-Clamp the block in the clip firmly, but not 

excessively. Use paraffin with plasticizers. 



Cutting Problems 

 1. Cut on an angle 
•     It is important to make sectioning cuts that are 

perpendicular to the longitudinal axis of the root. This seems 

basic, however it is much more difficult to perform and to 

sustain throughout the sectioning of an entire segment. 

When one cut is made an angle, all subsequent sections will 

be at an angle, until a cut is made to renew the perpendicular 

surface. 

Angled cuts can be identified in the following ways: 

•     the section or cells within it are oval in shape 

•     one can focus through several cell layers in one area of 

the section 

•     part of the section appears to be “smeared” 
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Cutting Problems 

2. Cut too thin 

•     This problem can be identified if a 

section has a part missing, and/or it is not 

completely round. 

3. Cut too thick 

•     This problem can be identified if 

boundaries within the section appear 

exceptionally thick, or if you are able to 

focus through several cell layers across 

the whole section. 
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Cutting Problems 

4. Dull Razorblade 

•     Cutting resistance from the blade may 

cause the researcher to exert extra 

pressure on the segment or to use a 

sawing motion with the blade, both without 

realizing it.  This results in sections that 

appear “smeared” or misshapen, usually in 

an oval shape. 
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Cutting Problems 

5. Sections cut in half 

 

•    The problem here is that there are too 

many sections in the drop of water, and 

convection is bringing them back towards 

the razor where they are being cut in half. 
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General difficulties in microtomy 

• Experience microtomy purchased not only as practical work, but also during 

the accumulation of a certain level of knowledge of physics, geometry and 

chemistry. 

• Monotonous work that requires precise coordination, fine motor skills, stress 

of many muscle groups. 

• Without optimal lighting and excellent quality histological preparations of the 

preparation can not be  

• Equally important proper working conditions, quality equipment and 

supplies. 

• Impeccably fixed and embedded samples prepared with high-quality 

reagents make this operation a pleasure. 


