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The necessity of movement of substances across a plasma membrane
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Permeability of a plasma membrane
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3.2 CONCEPT OF MOVEMENT OF SUBSTANCES 

ACROSS A PLASMA MEMBRANE



• An analogy of passive transport is like riding a bicycle 
downhill. 

• The process does not involve the use of energy.
• Simple diffusion, osmosis and facilitated diffusion are 

examples of passive transport

• Simple diffusion is the movement of molecules or ions from 
an area of high concentration to an area of low 
concentration. The moving molecules are said to move down 
the concentration gradient until a dynamic equilibrium is 
achieved.

• This may occur with or without the presence of a plasma 
membrane. Lipid soluble molecules (fatty acids and 
glycerol), oxygen and carbon dioxide diffuse through the 
phospholipid bilayer as simple diffusion



• Osmosis is a passive transport process that is similar to 
diffusion but it involves only water molecules.

• Osmosis refers to the net movement of water molecules from 
an area of high water potential (low solutes concentration) 
to an area of low water potential (high solutes 
concentration) randomly through a selectively permeable 
membrane

• The selectively permeable membrane is permeable to water 
but impermeable to some solutes such as sucros molecules

• The same situation occurs in cells through the phospholipid 
bilayer



• Lipid-insoluble molecules such as ions, large molecules such 
as amino acids and glucose are unable to pass through the 
phospholipid bilayer.

• These substances move across the membrane with the aid of 
transport proteins (carrier or channel proteins)

• This process is known as facilitated
• diffusion. Facilitated diffusion does not require energy 

because the transport proteins transport molecules down a 
concentration gradient

• The process continues until a dynamic equilibrium is 
achieved when the concentration of molecules is the same at 
both sides of membranes



• The movement of molecule or ion substances across a 
plasma membrane occurs against a concentration gradient..

• It requires energy from ATP (adenosine triphosphate) 
molecules generated during cellular Respiration

• It requires specific carrier protein with specific sites to bind 
with certain molecules or ions.

• Carrier proteins also possess receptors to bind with ATP 
molecules.



• proteins change shape when a phosphate group attaches to 
it. As a result, molecules or ions move across a Membrane

• Active transport results in the accumulation or excretion of 
molecules or ions in the cell

• Carrier proteins involved in active transport are known as 
pumps.

• For example, in animal cells, the carrier proteins that 
transport sodium ions to extracelullar, and potassium ions 
into the cell are called sodium-potassium pump



• There is another type of pump known as the proton pump.
• For example, the proton pumps that are found on the 

epithelial cells lining the stomach cavity
• Proton pump causes the acidity of the stomach contents
• Energy from the ATP enables the hydrogen ion to be 

transported by the carrier proteins (proton pump) towards 
the extracellular fluid

• This causes an accumulation of the hydrogen ion and acid 
production in the stomach cavity.



similarities

- Moving  a substance across a membrane
- Occurs through a selectively permeable Membrane 

differences

• passive transport
- occurs until a dynamic equilibrium is achieved 
- occurs following the concentration of the gradient 
- energy is not required

• active transport
- requires energy 
- occurs against the concentration of the gradient
- there are accumulation and dispiosal of molecules or ions  



3.3 Movement of Substances Across a Plasma 
Membrane in Living Organisms
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EFFECT OF HYPOTONIC SOLUTION 

The effect on animal cells
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EFFECT OF ISOTONIC SOLUTION
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EFFECT OF HYPOTONIC SOLUTION

The effect on plant cells
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Phenomenon of plant wilting
 Excessive use of fertilisers may cause wilting in 

plants.
 Dissolved fertilisers will cause soil water to be 

hypertonic to the sap cell of roots.
 Consequently, water will diffuse by osmosis from the 

roots’ cell sap to the soil, and cells will become 
plasmolysed..

 Cells in plants will recover once they are watered..
 However, if the period of plasmolysis is prolonged, 

wilted plants will eventually die.

Rehydration drinks

 Rehydration drinks such as oral rehydration salts 
help to recover loss of water and electrolytes in 
individuals with diarrhoea.

–



Isotonic drinks

Saline solutions

 Saline solutions, normally used in medicine, are 
isotonic solution to the blood plasma. It contains 0.85–
0.90 g sodium chloride per 100 ml.

Liposomes
 Liposomes are vesicles that contain aqueous solution 

surrounded by a phospholipid bilayer membrane. 
Liposomes are used to protect drugs or active 
substances taken orally from being destroyed by 
gastric juices. This way, drugs can reach the target 
cells

 Isotonic drinks help athletes to recover loss of water 
and electrolytes such as potassium and sodium 
through perspiration.

–



Reverse osmosis

 Reverse osmosis is a technology commonly used to extract fresh water from 
seawater using the desalination process.

 In a reverse osmosis equipment, pressure is applied to push the seawater through a 
semi-permeable membrane The membrane allows water molecules to pass through it 
but not foreign particles, salt and microorganisms.

 As a result, only pure fresh water
 is released.

–


