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INTRODUCTION 

Centrifugation  

IT is a separation technique where different components of mixture are 
separated based on their density or particle size. The separation of 
different substances is based on centrifugal force that is produced by 
high speed rotation. Centrifugal force causes denser components to be 
directed away from the axis of rotation whereas lighter components 
migrate towards it. 

Centrifugation is one of the most important and widely applied 
research techniques in biochemistry, cellular and molecular biology, and 
in medicine.  

Current research applications rely on isolation of cells, subcellular 
organelles, and macromolecules, often in high yieldsا 



Centrifuge  

IT is  an equipment that is used to separate solid matter from a liquid 
suspension by means of centrifugal force.  

It is generally driven by an electric motor (some older models were spun 
by hand), that puts an object in rotation around a fixed axis, applying a 
force perpendicular to the axis.  

The centrifuge works using the sedimentation, where the centripetal 
acceleration causes denser substances to separate out along the 
radial direction (the bottom of the tube). By the same token lighter 
objects will tend to move to the top (of the tube; in the rotating picture, 
move to the center).  

 

 



Sedimentation 

 It is the tendency for particles in suspension to settle out of the fluid in 
which they are entrained and come to rest against a barrier.  

This is due to their motion through the fluid in response to the forces 
acting on them: these forces can be due to gravity, centrifugal acceleration 
, or electromagnetism. 

Sedimentation of molecules influenced by: 

-Properties of molecules (shape, size, density). 

-Properties of solvent or the gradients material (density, viscosity, 
temperature). 

-Interaction between the solvent and solute.  



Basic components of centrifuges  

1. Central Shaft: - It is a part that rotates when spinning is effected manually. 

2. Head: - It is a part that holds the bucket and connected directly to the central 
shaft or spindle. 

3. Bucket or tube: - Are portions that hold test tubes containing a given sample to 
be spined. 

 



Sample Containers 

• The type of container used will depend upon the nature and volume of 
sample to be centrifuged along with centrifugal forces to be withstood 

• Glass centrifuge tubes are suitable only for centrifugation at low 
speeds  

• Thin walled tubes may be used in swinging bucket rotors.  

• thick walled tubes are required with fixed angle and vertical tube 
rotors 



Care of Rotors 
1-rotors should always be handled with care to prevent scratching.  

2-Rotors should always be thoroughly washed, preferably with de-ionised 
water and since moisture is a potential source of corrosion, they should be 
allowed to dry upside down in a warm atmosphere; they should then be stored 
in a clean, dry environment. 

3-Swinging-bucket rotors, however, should never be completely immersed in 
water as the bucket hanging system is difficult to dry. 

4-To prevent possible damage to the drive shaft of the centrifuge due to 
vibration caused by rotor imbalance, sample loads should be balanced within 
the limits specified by the manufacturer.  

5-Swinging-bucket rotors should not be run with any bucket or caps removed 
or individual rotor buckets interchanged as they form integral part of the 
balance of the rotor 



precaution in selection of a tube (plastic) material 

    1. Clarity 

    2. Chemical resistance  

    3. Sealing mechanism (if needed) 

    4. Check product guide pages or tube packaging for notes on recommended    
sample volume and maximum speed. 

     5. Always run thin-walled, sealed tubes full in a fixed angle or vertical  
rotor.  

    6. Avoid cleaning plastic tubes in automated dishwashers or glassware 
washers, which may produce excessively hot temperatures. 

    7. Tube must be carefully matched with rotor type to prevent sample loss. 



TYPES OF CENTRIFUGE 

1-Microcentrifuges (devices for small tubes from 0.2 ml to 2.0 ml 

(micro tubes), up to 96 well-plates, compact design, small footprint; up 

to 30,000 g)  

2-Clinical centrifuges (moderate-speed devices used for clinical 

applications like blood collection tubes)  

3-Multipurpose high-speed centrifuges (devices for a broad range of 

tube sizes, high variability, big footprint)  

4-Ultracentrifuges (analytical and preparative models) Because of the 

heat generated by air friction (even in ultracentrifuges, where the rotor 

operates in a good vacuum), and the frequent necessity of maintaining 

samples at a given temperature, many types of laboratory centrifuges are 

refrigerated and temperature regulated. 1 



Care and Maintenance of centrifuges 
• Mechanical stress 

•  Always ensure that loads are evenly balanced before a run.  

• „Always observe the manufacturers maximum speed and sample density ratings.  

• „Always observe speed reductions when running high density solutions, plastic adapters, or stainless steel 
tubes. 

•  Many rotors are made from titanium or aluminum alloy, chosen for their advantageous mechanical 
properties.  

• While titanium alloys are quite corrosion-resistant, aluminum alloys are not. When corrosion occurs, the 
metal is weakened and less able to bear the stress from the centrifugal force exerted during operation.  

• The combination of stress and corrosion causes the rotor to fail more quickly and at lower stress levels than 
an uncorroded rotor 
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