
SCIENCE 10 
UNIT C: 
BIOLOGY
The Cell Membrane and 
Transportation



CELL MEMBRANE
• Flexible structure surrounding 
the cell
• Holds it together, and acts as a 
protective barrier
• Made of proteins floating in a 
fat (lipid) sea
• Controls what passes in and out 
of the cell, maintains balance



PERMEABILITY
• The cell membrane lets only certain substances 
in and out
• This makes it semi-permeable, like a coffee filter



MEMBRANE STRUCTURE
• The cell membrane is made of 
a phospholipid bilayer
• Let’s break that down
• Phospo = phosphate, Lipid = fat, 

Bilayer = two layers

• The membrane is made of 
two layers of fatty tails with 
phosphate heads attached



MEMBRANE STRUCTURE
• The phosphate heads are 
hydrophilic
• The fatty tails are 
hydrophobic
• They attract themselves and 
repel each other, naturally 
arranging into the bilayer



MEMBRANE STRUCTURE
• The cell membrane is not rigid like a wall. It is 
flexible and it can move.
• The cell membrane is not just the bilayer. It also 
contains proteins.
• This is described by the Fluid Mosaic model





There are many ways for 
substances to cross the cell 
membrane. We will look at 
them one at a time.



DIFFUSION
• This is a crucial concept!
• Diffusion is the movement of particles from areas 
of high concentration to those of low 
concentration
• Diffusion does not require energy



DIFFUSION
• The difference in 
concentration between high 
and low areas is called the 
concentration gradient
• Diffusion moves particles 
down the gradient
• Because it does not require 
energy, diffusion is called 
passive transport



EXAMPLES OF DIFFUSION
• A tea bag immersed in water spreads its colour
• A spray of perfume spreads across the room
• Food colouring spreads out in water
• Can you name another one?



DIFFUSION IN THE CELL
• The cell membrane is semi-permeable, so some
substances can move across
• They will diffuse across the membrane
• This keeps the cell in equilibrium with its 
environment



OSMOSIS
• The diffusion of water 
across a semi-permeable 
membrane is called 
osmosis
• Salt water has a lower
concentration of water
than fresh water



OSMOSIS IN CELLS
• Salt cannot diffuse across 
the cell membrane
• If one side of the 
membrane is saltier than 
the other, water must move 
to retain equilibrium
• This creates one of three 
scenarios



THREE SCENARIOS FOR OSMOSIS

• 1. Isotonic
• Concentration of particles inside the cell 

is equal to the outside. Water won’t 
move.

• 2. Hypertonic
• Concentration of particles outside the 

cell is greater. Water moves out. Cell 
shrivels.

• 3. Hypotonic
• Concentration of particles inside the cell 

is greater. Water moves in. Cell swells.



OSMOSIS VIDEO

How osmosis works

https://www.youtube.com/watch?v=-g-VJymtAf4


MEMBRANE TRANSPORT CONTINUED

• Some substances cannot diffuse across the membrane
• They may be too hydrophilic to cross the center of the 
membrane, or too large. Or they might need to move 
against the concentration gradient.
• The membrane has transport proteins to solve this



TRANSPORT PROTEINS I

• There are three kinds of transport proteins
• For small particles, there are channel proteins
• These create a channel of water for the particles 
to move across through facilitated diffusion



TRANSPORT PROTEINS II
• For particles that are too large to cross the 
membrane, there are carrier proteins
• These pick up large molecules and move them 
through using facilitated diffusion

How facilitated diffusion works

https://www.youtube.com/watch?v=IX-kLh34KcQ


TRANSPORT PROTEINS III
• Sometimes the cell needs to move particles against
the concentration gradient to kick them out
• This is done using pump proteins, which consume 
energy in the form of ATP
• Because it uses energy, we call this active transport

How active transport 
works

http://www.youtube.com/watch?v=owEgqrq51zY
http://www.youtube.com/watch?v=owEgqrq51zY


Summary of Simple and 
Protein-Based Transport



MEMBRANE “BUBBLE” TRANSPORT

• Sometimes, a particle is too big even for carrier 
proteins, so the vacuole takes over

• The chosen particle is surrounded in a membrane-
bound sac called a vesicle (or a vacuole, these are 
essentially size categories)
• One of two active transport processes will take 
place



MEMBRANE “BUBBLE” TRANSPORT
• 1. Exocytosis
• When trying to get oversized material to exit the cell, it is 

placed in a vacuole/vesicle and merges with the cell 
membrane. 



MEMBRANE “BUBBLE” TRANSPORT
• 2. Endocytosis
• When trying to get oversized material to enter the cell, the 

membrane forms a vacuole/vesicle around it which 
detaches and floats in. One example is phagocytosis.
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