Essential Concepts: Cell Transport (crossing the cell membrane)

Objective 5.10 Compare and contrast the various ways materials enter and leave cells

A semi-permeable (or selectively permeable) membrane is one that allows some particles to pass through, but not others.  A tea bag, for example, allows water molecules to enter the bag and small dissolved molecules to pass out, but does not let the large leaf particles to leave the bag.  It is permeable to water and molecules smaller than the holes in the bag, but it is impermeable to large particles.  It is semi-permeable.







There are several ways materials can pass through membranes that require no energy:

1. Diffusion is the movement of molecules from an area of high concentration to an area of low concentration. Particles tend to move in the direction that will equalize the concentrations in the two areas.  The difference in concentration of molecules in two areas is called the concentration gradient.  Molecules that can pass though a membrane will thus move down the concentration gradient until the concentrations on both sides of the membrane are the same.  Diffusion occurs without any energy input.








· When water is the substance being diffused, the process is called osmosis.  If the particles in water solutions cannot diffuse through the membrane, then water molecules will move across the membrane toward the side with a higher concentration of dissolved stuff until there is no difference in concentration on the two sides of the membrane. 








· If there is a higher concentration of dissolved particles outside the cell than inside, the system is called a hypertonic solution and water will move out of the cell by osmosis.  As water moves out, the cells will shrink.  Conversely, if the concentration of dissolved particles outside the cells is less than inside (the system is then termed hypotonic), water will move into the cell and the cell will swell (unless contained in a cell wall).  When the concentration inside is the same as the concentration outside a cell, the system is isotonic.











2. Facilitated diffusion makes use of proteins in the cell membrane to assist in the diffusion of particles down concentration gradients.  Because the particles are still moving in the natural direction (from higher to lower concentration areas), facilitated diffusion requires no energy input.

In addition to diffusion, facilitated diffusion, and osmosis (which occur spontaneously and require no input of energy) there are several ways particles move through membranes that DO require energy:

3. Active transport, unlike diffusion, requires an input of energy because it involves moving particles against a concentration gradient; that is particles are moved by carrier proteins in the cell membrane from areas of low concentration to areas that already have a higher concentration.

4. Bulk transport is the movement of large molecules (that are too big to move across a membrane) by packaging them in membrane-bound sacs as they enter the cell.

· During endocytosis, the cell membrane folds into a pouch around something as it enters the cell.  The membrane around the entering particle or drop can then fuse with the membranes of organelles, or the contents can be released in the cytoplasm. 

· Exocytosis is the opposite of endocytosis.  The membrane surrounding a particle inside the cell fuses with the cell membrane and the particle is expelled out of the cell.

Tea bag





Water can pass in through the membrane (osmosis).





Small tea molecules can pass out through the membrane (diffusion).





Large tea leaves cannot pass through the membrane.
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High concentration of particles in water





Semi-permeable membrane that allows water to pass but not particles
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2. Hypotonic solution
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Cell swells, may burst





Water enters cell





Cell shrinks, looks wrinkled





Water moves out of cell








