Osmosis and Tonicity

Plasma membrane: All cells have a protective covering known as the plasma membrane or cell membrane. The plasma membrane has more than one role, but an important role is that it controls what enters or exits the cell. 

Semi-permeable or Selectively permeable: Semi-permeable or selectively permeable is a term used to describe the plasma membrane’s control to allow some substances into or out of the cell, but not others.

Cell transport: Cell transport is the process through which molecules move in or out of the cell. 

Types of Cell Transport: There are two main types of cell transport; passive transport and active transport each with different forms. For this lesson, we will only focus on passive transport of water.

Passive Transport:
· Molecules move from an area of high concentration to an area of low concentration until equal
· This is caused by particles containing kinetic energy forcing them to collide resulting in the particles pushing apart until they have dispersed equally
Forms of Passive Transport
a. Osmosis: movement of water from high to low concentration until equal.

b. Diffusion: movement of particles (solutes) dissolved in water from high to low concentration until equal.
Solution Types affecting Osmosis in Cells: Solutions are homogeneous mixtures or one throughout which two or more substances are uniformly dispersed.  As the cell contains water with dissolved particles inside and outside its plasma membrane, then it is surrounded by solutions.  A difficult role of the plasma membrane is to balance the amount of water inside and outside the cell.  It is difficult because water movement occurs automatically following the rules of passive transport or osmosis, so a change in the solution outside the cell can greatly affect the balance of water inside the cell known as tonicity.   

Tonicity: Tonicity measures osmotic pressure differences or the potential for water to move across the plasma membrane.  Pressure differences trigger water movement and occur when concentration of solutes (unable to pass through the plasma membrane) change drawing the water either in or out of the cell to sustain solute to water ratio equality. An example would be if the inside of cell contained a 6 % glucose solution, but the outside had a 2% glucose solution the cell would adjust by sending water outside until attaining a balanced 4% glucose solution throughout. Consequently, the movement of water due to the tonicity changes can affect the shape or size of the cell forcing it to expand or shrink.
1. Isotonic Solution (isos means “equal”)
a. A type of solution in which the dissolved solutes in the solution are the same or equal.

b. There is equal movement of water in or out of the cell allowing the cell to keep its shape.

2. Hypotonic Solution (hypo means “under”)
a. A type of solution in which the dissolved solutes is lower outside the cell than inside the cell (meaning there is more water on the outside of the cell).

b. Therefore there is movement of water from outside to inside the cell resulting in increased  pressure forcing the cell’s membrane to expand and potentially burst.

3. Hypertonic Solution (hyper means “over”)
a. A type of solution in which the dissolved solutes is higher outside the cell than inside the cell (meaning there is more water on the inside of the cell).

b.    Therefore there is movement of water from inside to outside the cell resulting in less pressure  

        forcing the cell’s membrane to contract or shrivel.
What do red blood cells really look like?


Image A: computer generated image of red blood cells showing a better view of their 3-D concave shape as they travel through a blood vessel


Image B: microscopic image of red blood cells on a glass slide
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