
1.4 – MEMBRANE TRANSPORT 

  Material needs to move across the cell membrane for: 
1. Homeostasis 
2. Excretion 
3. Nutrition 

 
 
 
 
DEFINITIONS 
 
  Concentration Gradient = Difference in concentration  

  Down the concentration gradient = from high to low concentration 
  Against the concentration gradient = from low to high concentration 

 
  Permeable = allows substances through  

  Cell membrane is semi-permeable  

 Allows small and nonpolar particles through, but nothing large or polar  
 
 
 

 
 
TRANSPORT ACROSS MEMBRANES 
 
  Particles are always moving 

  Move faster in hotter temperatures  
  Particles bounce off each other and spread out 

 
  There are two main types of transport across membranes: 

1. Passive transport 

(particle move due to random molecular motion, so the cell does not use energy)  

 Simple diffusion (membrane, high to low conc., small non polar particles)  

 Facilitated diffusion (channel, high to low conc.)  

 Osmosis (semi-permeable membrane, low to high solute conc., only water)  

2. Active Transport (requires energy)  

 Active pumping (pumps, low to high conc.)  

 Endocytosis (makes vesicle, particles enter)  

 Exocytosis (uses vesicle, particles exit)  

 
  



FORMS OF PASSIVE TRANSPORT 
 
  Diffusion = Movement of particles through the membrane from an area of higher concentration to 
                           an area of lower concentration 

  Particles can only diffuse across a cell membrane if they are small and have no charge  
  Examples)  O2 and CO2 

 
  Facilitated Diffusion = Movement of particles move through a channel protein by from an area of 
                                                higher concentration to an area of lower concentration.  

  Allows bigger, polar molecules to go through membrane 
  Facilitated diffusion is faster than simple diffusion  
  Channels are specific for one type of particle 
  Examples)  Sugars, amino acids, and salts 
 

  Osmosis = movement of water through a semipermeable membrane from a region of lower solute 
                          concentration to a region of higher solute concentration  

  Tip for remembering: Solutes suck! 
 
 
 
OSMOLARITY 
 
  Osmolarity = The concentration of solutes in a solvent 
 
  Solutions can be: 

1. Hypotonic = Has a lower solute concentration than cell 

 Makes cell inflate and burst 
2. Isotonic = Has the same concentration as the cell 

 Cells stay the same size 
3. Hypertonic = Has a higher solute concentration than cell 

 Makes cell deflate 
 
  To determine the osmolarity of a tissue: 

1. Create solutions of different concentrations 
2. Place tissue samples in each solution 
3. Wait for a period of time (a day or more) 
4. Tissue samples will have the same solute concentration as the solution in which it does not 

change weight = isotonic 

 Tissue samples will lose weight in hypertonic solutions 

 Tissue samples will gain weight in hypotonic solutions 
 

 
  Real life applications: 

1. Organs for donation must be packaged in solutions that are isotonic to the organ’s cells 
2. Intravenous (IV) drips must be isotonic to human blood 

 
 
 



FORMS OF ACTIVE TRANSPORT 
 
  Active Pumping = Moving particles using protein pumps 

  Move particles from an area of lower concentration to an area of high concentration 
                     (against diffusion) 
 
  Bulk transport = Moving things in vesicles 

  Endocytosis (particles enter cytoplasm)  

 When the cell membrane pinches in, forming a vesicle around particles that 
enter the cell 

 New vesicle moves away from cell membrane into the cell 

 Cell gets a little smaller  
  Exocytosis (particles exit cytoplasm)  

 When a vesicle moves towards the cell membrane and fuses with it, releasing 
particles outside the cell  

 Cell gets a little bigger  
 
 
Exporting proteins in Eukaryotes: 

1) Proteins are made by bound ribosomes in the RER 
2) Proteins from RER are put in vesicles 
3) Vesicles move to and fuse with Golgi apparatus 
4) Golgi modifies the proteins 
5) Golgi puts proteins in another labelled vesicle 
6) Vesicle moves to membrane and fuses with it 
7) Releasing proteins outside of cell by exocytosis 

 

 

 



 
COMPARISONS 
 

Simple diffusion Facilitated diffusion  

Through membrane Through channel proteins  

Does not Needs a channel protein  

Small and nonpolar particles Big and polar as well 

Slow Fast  

Both go from high to low concentration 
Both do not need energy / are passive 

 
 

Active pumping  Facilitated diffusion  

Active  Passive 

Pump proteins  Channel proteins 

Low to high concentration High to low concentration 

Needs energy  Does not need energy  

Both use proteins 

 
 

Endocytosis  Exocytosis  

Particles enter the cell Particles exit the cell 

Cell gets smaller Cell gets bigger  

Vesicle is made Vesicle is used up  

Vesicle moves away from membrane Vesicle moves towards from membrane 

Both use vesicles  
Both are active transport (use energy)  

 


