
Diffusion 
The net movement of molecules _______ 

a concentration gradient. 

____ concentration ____concentration 

Imagine you drop a sugar cube 
into a glass of water.  Eventually 
the sugar cube will dissolve and 
the sugar molecules will be 
evenly distributed throughout the 
glass of water.   
THAT’S DIFFUSION! 

Diffusion allows small molecules such as O2 and CO2 to cross the plasma 
membrane 





Lets look at the movement of ONE vs. TWO solutes… 



Recall… Molecules fall into TWO 
categories:   

-They are either ______________, 
meaning they do NOT dissolve in 
water and will dissolve in lipids. 
Think “water-hating” 

-Or they are ____________, 
meaning they will dissolve in 
water and will not dissolve in 
lipids. Think “water-loving” 

Most polar molecules such as proteins and sugars cannot freely 
cross the phospholipid bilayer (cellular membrane).   
                              They are both polar and __________!  
Polar molecules are ___________ and don't dissolve in lipids. 
Therefore, it is harder for them to pass through a lipid bilayer. Often 
these molecules need help to cross the layer, through the help of 
channels in the cell membrane.              (We’ll get into that later…)     



Osmosis 
a.k.a. Diffusion’s ‘watery’ cousin 

Even though water molecules 
are POLAR, they are 
______________ to pass 
through the membrane freely 

This special case of diffusion 
that involves the movement of 
______________________  
across a membrane is called 
OSMOSIS 

When you hear the word OSMOSIS I want you to immediately think WATER 



What’s wrong with this picture? 



Osmosis 
If a molecule such as 

UREA is added to one 
side of a membrane it 
will not be able to 
diffuse across the 
membrane because it is 
both too _________ 
and too _________. 

However, due to urea’s polar nature it will 
interact with other polar molecules such as the 
surrounding _____________________.  This 
interaction ________ the number of free water 
molecules on the right side.  Now, the water 
on the right side is being ‘tied-up’ with the 
urea molecules. 



Now that urea is present 
and water on the right hand 
side is being ‘tied-up’ with 
polar interactions there is a 
__________________ of 
water from the left to the 
right to make up for the 
‘tied-up’ water. 

i.e. net movement of water molecules _____ the 
concentration gradient to the side with the urea 
molecules. 



Because more 
water molecules 
are _________ the 
right side than are 
_______, the water 
level will rise 



 If the osmotic 
concentrations of two solutions 
are EQUAL they are said to be 
_______________ 

When the solutions have UNEQUAL 
 osmotic concentrations:  

- the solution with the ____________ 
concentration of solutes is said to be 
HYPERTONIC 

- The solution with the ____________ 
concentration of solutes is said to be 
HYPOTONIC  



How does this apply to body cells? 



Facilitated Diffusion 
-involves the use of a _________ to transport molecules across the cell membrane 

-it is ________________that allows substances to cross membranes with the assistance 
of special transport proteins without the use of ____________. 

-through the use of ion channel proteins and carrier proteins that are embedded in the 
cell membrane, molecules such as glucose, ions etc. can be transported into the cell. 

But don’t let the name fool you! It should not to be confused with diffusion.  Facilitated 
diffusion is NOT a type of diffusion but a type of ____________ process. 



Before we go on, lets first examine 
INTEGRAL PROTEINS 

Integral proteins = trans-membrane proteins 
Trans-membrane refers to the proteins that span the phospholipid bilayer 



Important thing to remember about facilitated diffusion: 

Since the substances move along the direction of their 
concentration gradients (_____________), ATP energy is NOT 
required.  



How does facilitated diffusion work? 
We already know that this type of transport uses 

_______________ 

These carrier proteins 
are special, in that they 
look like tiny ________ 
passing through cell 
membranes.  The 
channel proteins have 
very ________________ 
to help specific 
molecules pass through.  



The channel protein binds only to a ____________ 
such as a particular amino acid or sugar. 

Based on the conformation (shape), R-groups, charge and active sites of the 
protein, different proteins will have different _______________ for different 
molecules.   



When the specific molecule binds, it causes the protein to 
_________________, thus moving the molecule both down 
______________ and down its _______________________ 
into the cell where it is released  



1.  Bind 
2.  Change shape 
3.  Release on other side 



Facilitated diffusion can occur in _______________ 
depending on the concentration gradient.  

If the concentration 
of a molecule is 
higher inside the 
cell, the molecules 
will diffuse by 
means of channel 
proteins to the 
outside of the cell 
where there is a 
____________ 
concentration 



SIMPLE VS. FACILITATED DIFFUSION 



There are also special ________________________ channels 
which can be open or closed depending on the presence of a 
bound ligand.  
For example, the sodium channel has special receptor sites for 
the _________ acetylcholine.  When the receptor sites are not 
occupied by acetylcholine, the channel remains ___________.  
When acetylcholine binds to the receptors, the channel ______ 
and sodium ions diffuse through the channel.  



You have now seen PASSIVE transport which does not require  
_____________ and always works _______ the concentration gradient 

Our cells also use ACTIVE transport which uses ___________ and acts 
___________ the concentration gradient 



First, How does ATP work? 

Energy is released 
when a phosphate 
group is removed from 
ATP to form ADP.  A 
LARGE amount of 
energy is stored in 
these bonds. 



ACTIVE TRANSPORT 
The Sodium-Potassium Pump  

1.     _______ and _________ bind to protein from inside cell 
2.     ATP provides energy for protein to ____________ and pump Na to the 

other side 



3.  One _________________from the ATP remains bound  
4.  Sodium ions are ____________ on other side 
5.  The new shape of the protein now has a ____________ for potassium ions     

ACTIVE TRANSPORT 
The Sodium-Potassium Pump  



6.  _____________________ bind to the protein 
7.  This binding again causes the protein to ______________ 
8.  This conformational change releases the _________________on 

the inside 

ACTIVE TRANSPORT 
The Sodium-Potassium Pump  



ACTIVE TRANSPORT 
The Sodium-Potassium Pump  

9.  Release of _______________ allows channel to revert to its original 
shape 

10.   As a result, ________________ are released into the cytoplasm of 
the cell 



ACTIVE TRANSPORT 
The Sodium-Potassium Pump  

11. In its original shape the channel  protein again has a 
________________ for sodium ions 

12. When the 3 Na+ ions bind they initiate _______________ of the 
sodium-potassium pump 


