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Osmosis in our Cells!  
 
Introduction 

 
Osmosis is the net diffusion of water particles across a semipermeable cell membrane 

from an area of lower solute concentration to an area of higher solute concentration. This 

is done to create equilibrium between the two sides of the membrane. The osmotic 

pressure is the ratio of solute particles such as salts, to the solvent, water. It is the force 

that is created across the membrane to prevent the movement of water. Pure water has an 

osmotic pressure of zero, because there are no solute particles and thus no difference in 

ratio between solute and solvent. So pure water has no osmotic pressure. The number of 

particles determines the rate of osmosis, because water moves in response to the total 

concentration of particles in the solution.  

Tonicity describes the effect that a solution has on the water movement across a cell 

membrane in biological molecules. When red blood cells are in an isotonic solution, they 

will remain the same size because the solute concentration is equivalent on the inside of 

the cell as it is outside in the solvent. The net movement of water into and out of the cell 

is the same. When the red blood cells are placed in a hypertonic solution, one that has a 

higher solute concentration than the inner contents of the cell, the cell will shrivel and 

shrink, also known as crenation. This is because osmosis is occurring, and the net 

movement of water is going out of the cell towards the higher concentration of solute 

particles. The third type of solution is called a hypotonic solution, in which the solute 



concentration and osmotic pressure is lower than that of the inside of the red blood cell. 

The cell will now fill with water and burst, also called hemolysis, due to the intake of the 

vast number of water molecules.  

Purpose 

In today’s experiment, we will be creating a model of “red blood cells” using dialysis 

tubing. Using the “red blood cells” we make, you should be able to: 

- Observe the action of osmosis in “red blood cells” 

-View the effects of isotonic, hypertonic, and hypotonic solutions on “red blood cells”  

Materials (per group) 

- 3 pieces of Dialysis tubing 

- 6 Binder Clips (2 per tube) 

- 3 Plastic cups  

- 50% Sucrose solution 

- Distilled water (0% Sucrose solution) 

- Small Measuring Cup 

- Paper towels 

- Lab balance (if needed to check weight) 

 

Procedure 

Students will first form groups of three. Each group will need to label the three plastic 

cups 1 to 3. Each of the plastic cups will be about 75% full with the sucrose solutions. 

Add the distilled water (0 % sucrose) to Cup 1, and the 50% sucrose solution to Cup 2 

and Cup 3. Helpers will come and help you pour the solutions into the cups. Then, the 



dialysis sacs, which are going to act as red blood cells in today’s experiment, need to be 

prepared individually. Using water to slightly wet your fingertips, take one end of the sac 

and twist and fold it. Then use one binder clip to fasten this folded end. Make sure this is 

secure, so no water can leak out from this end. Now use the small measuring cup to 

measure out 20 ml of the 50% sucrose solution, and pour it into the first two dialysis sacs 

you make from the open end. When you are ready for this step, raise your hand, and a 

helper will come to give you the sucrose solution. To the third dialysis sac, add 20 ml of 

distilled water from the open end. Measure the 20 ml using the small measuring cup and 

then pour into the sac. Now twist and fold the open end of the sac, and fasten with the 

binder clip, just as you did for the first end. Make sure these sacs are dry by pressing 

them against a paper towel, to remove any water or solution on the outside. Record how 

the sacs look at this point, and obtain and record the masses of the sacs using a scale if 

necessary. The sacs can then be placed into the plastic cups. Sac 1 goes into Cup 1, Sac 2 

goes into Cup 2, and Sac 3 goes into Cup 3. Make sure the sacs are completely covered 

by the cup solution. If needed, add more of the cup solution to completely cover the 

dialysis sac. If you need more solution, call for a helper.  

After 30 minutes remove the sacs from the solution and blot them on a paper 

towel so the excess water on the outside is removed. Then, observe the sacs and notice 

any difference in appearance. Use a scale if available to confirm your observations. 

Based on whether the sac stayed the same, lost or gained weight, we can now determine 

whether the sac was placed in a hypertonic, hypotonic, or isotonic solution.  

 

 



Data/Results: 

 

Sac Sac 
Content 

Solution 
in Cup 

Appearance 
before 

Osmosis 

Appearance 
After 

Osmosis 

Change in 
Appearance? 
(Gained, lost, 

or stayed 
same) 

Hypertonic, 
Isotonic, or 
Hypotonic 
Solution? 

1 

 
          

2 

 
          

3 

 
          

 

Questions: 

 

1. What is osmosis? Give one example of where it occurs in our bodies.  

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________ 

 



2. What is tonicity? How does it affect the movement of water? 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

_________________________________________________ 

 

3. What results did you obtain for your sacs 1-3? Describe the final appearance of 
the dialysis sacs. What causes this weight gain or loss? 
 
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 

 

 

 

 



Supply List 

- Dialysis tubing 

- Binder Clips 

- Plastic cups  

- Small measuring Cup 

- Large Measuring Cups (For helpers to use to pour) 

- 50% Sucrose solution 

- Distilled water (0% Sucrose solution) 

- Paper towels 

- Optional: Scale (if needed to check weights) 

 

 


