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Lec 3 : Movement of Materials In and Out of Cells,   

diffusion, osmosis , active transport 

        Cells interact with their environment by controlling the  

movement of substances across their cell membranes. This 

movement can occur through various mechanisms: diffusion,  

osmosis, and active transport. These processes are essential for 

maintaining homeostasis within the cell and allowing the cell to 

obtain nutrients, expel waste, and communicate with its 

environment.                                                                                  

Diffusion -1  

      Diffusion is the movement of particles (such as gases, 

liquids, or solutes) from an area of high concentration to an area 

of low concentration. This process occurs naturally due to the 

random motion of molecules and continues until equilibrium is 

reached (i.e., the concentration of the substance is the same 

throughout the space.                                                                      

Key Features of Diffusion: 

Passive process: Does not require energy (ATP).- 

-Depends on concentration gradient: Molecules move from high 

to low concentration. 

-Occurs in all states of matter: Solids, liquids, and gases can 

diffuse, but gases diffuse fastest due to their rapid molecular 

movement. 

-Examples: 

-Oxygen diffuses into cells, and carbon dioxide diffuses out. 

Nutrients and waste products exchange between cells and blood 

vessels. 
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Osmosis -2 

       Osmosis is a type of diffusion that specifically involves 

water molecules moving through a semi-permeable membrane. 

Water moves from an area of low solute concentration (high 

water concentration) to an area of high solute concentration (low 

water concentration) in an effort to equalize solute 

concentrations on both sides of the membrane.                              

:Key Features of Osmosis 

Passive process: No energy is required (it’s a form of diffusion)- 

-Requires a semi-permeable membrane: This allows water to 

pass but blocks many solutes.                                                        

Types of Solutions 

: A solution with lower solute concentration Hypotonic-

compared to inside the cell. Water enters the cell, which may 

cause the cell to swell.                                                                   

higher solute concentration  : A solution withHypertonic-

compared to inside the cell. Water leaves the cell, causing it to 

shrink.                                                                                             

: A solution with the same solute concentration as Isotonic-

inside the cell. There is no net movement of water, and the cell 

remains the same size.                                                                 . 

Examples:- 

Plant cells in water (water enters the cell, making it turgid)- 

-Animal cells in fresh water (could lead to cell bursting if too 

much water enters). 
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 Active Transport -3 

     Active transport is the movement of substances against their 

concentration gradient (from low concentration to high 

concentration) across a membrane, which requires energy in the 

form of ATP. Active transport is essential for cells to take in 

necessary substances that are in lower concentrations outside the 

cell, or to expel waste products that are in higher concentrations 

inside the cell.                                                                                

Key Features of Active Transport 

- Requires energy (ATP): Unlike diffusion or osmosis, active 

transport cannot occur without energy. 

-Uses membrane proteins (pumps): Specific proteins in the 

membrane, called pumps, move substances across the 

membrane 

 -Against the concentration gradient: Substances move from 

areas of lower concentration to higher concentration. 

Examples 

-Sodium-potassium pump: This pump moves sodium ions (Na⁺) 

out of the cell and potassium ions (K⁺) into the cell, both against 

their concentration gradients, important for nerve transmission. 

-Endocytosis and Exocytosis: These processes involve the cell 

membrane engulfing large particles (endocytosis) or expelling 

substances (exocytosis) in vesicles, requiring energy. 

Example of endocytosis: White blood cells engulfing pathogens 

(phagocytosis). 

Example of exocytosis: Cells releasing hormones. 
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Comparing Diffusion, Osmosis, and Active Transport 

Active  

transport  

Osmosis  diffusion Feature  

Yes  No  No  Energy required 

Low to high 

concen tration 

(against the 

gradient) 

Low solute 

concen tration 

to high solute 

concen tration 

(water) 

 

 

High to low 

concen tration  
Direction of 

movement 

Ions,larger 

molecules, ect 

Water 

molecules 

Gases, small 

molecules,ect 

 

Type of 

molecules 

Active  passive passive Process type 

 

 .Importance of These Processes 

    Diffusion and osmosis are crucial for maintaining the balance 

of gases, nutrients, and water within cells and across their 

membranes. For example, oxygen and carbon dioxide need to 

diffuse in and out of cells to support cellular respiration.              

    Active transport is vital for maintaining concentrations of 

ions, nutrients, and waste products in cells. It enables cells to 

intake important substances even when they are in low 

concentrations outside the cell, or expel waste that has 

accumulated.                                                                                  
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 Conclusion 

     In summary, the movement of substances in and out of cells 

is an essential function for cellular life. Diffusion and osmosis 

are passive processes that occur without the need for energy, 

while active transport requires energy to move substances 

against their concentration gradient. Understanding these 

processes is fundamental for grasping how cells interact with 

their environment and maintain homeostasis.                               

        

 


