


The process of centrifugation allows scientists to separate substances based on their shape and size. Samples are placed into

a centrifuge — a machine that is designed to spin liquid solutions at a high speed. The mixing or rotating causes the mixture

to experience a centrifugal force that pushes larger particles from the center toward the bottom, and smaller to the top. The

larger components react to the force more than those smaller components.

In density gradient centrifugation the process is similar. The samples are still placed into a centrifuge, but the end goal is not

to sort them by size. The spinning from the centrifuge causes more dense particles to move to the outside edge. These

particles have more mass and are carried further by their inertia. Less dense particles then settle towards the center of the

sample. This creates a sorted solution that is layered by particle density from least to most.



Each particle has a specific set of physical characteristics; the

properties of its biological makeup that can be used for separation

and isolation. Density gradient centrifugation focuses on two —

size and density. The length of time required for this process is

dependent upon the size of the particles. Larger particles will reach

their position of stability earlier, whereas smaller particles take

longer to pass through the larger particle zone and take up a

position deeper in the gradient.

Principle

Figure: Centripetal and centrifugal forces

Adapted from https://byjus.com/physics/centripetal-and-centrifugal-

force/



Centrifugal force is a force that arises from the body’s inertia and appears to act on a body that is moving in a circular path which

is directed away from the centre around which the body is moving.

Centrifugal force unit is Newton. The centrifugal force drives the object away from the centre. It is a fictitious force.

Fc=−mv2rFc=−mv2r

How is Centrifugal Force calculated?

Centrifugal force formula is given as the negative product of mass (in kg) and tangential velocity (in meters per second) squared, divided by the 

radius (in meters). Which implies that on doubling the tangential velocity, the centripetal force will be quadrupled. Mathematically it is written as:

Fc=−mv2/r

Where,

•Fc is the Centrifugal force

•m is the mass of the object

•v is the velocity or speed of the object.

•r is the radius.

Centrifugal Force



Centrifugation methods

Figure: Different types of centrifugation methods

Adapted from https://www.broadlearnings.com/lessons/centrifugation/



Figure: Centrifugation machine

Adapted from http://www.pharmatips.in/Articles/Pharmaceutical-

Equipment/Centrifuge-Calibration-And-Operation.aspx

WHAT’S INSIDE



Figure: Centrifugation method

Adapted from

https://conductscience.com/ultracentrifugation-basics-and-applications/



APPLICATIONS

➢ Purification of particles separated by differential centrifugation

➢ Isolation of enzymes

➢ Purification and separation of viruses (pox viruses), bacteria

➢ Purification and separation of proteins

➢ Separation of biomolecules

➢ Separation of RNA-DNA hybrids and ribosomal subunits

➢ Separation of antibodies and viruses


