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Experiment HK-3: Kidney Osmosis Using the Oxygen Diffusion Chamber

Background

Cells are the basic units of life. Cells are aligned with other cells to form tissues, tissues align to form 

organs, and organs align to form organisms. But, the life of an organism is always dependent on the 

biochemical reactions taking place in the one, or hundreds, or millions of cells that constitute a living 

organism.

Biochemical reactions are able to take place in a cell because the enzymes, substrates, and products of 

these reactions are contained within the cell by a structure known as the cell membrane. Some 

reactions, like the ones that produce cellular energy, take place in organelles that are separated from the

cytoplasm by membranes.

The cell membrane is more than just a barrier that separates the contents of the cell from the 

surrounding environment. The cell membrane regulates the movement of molecules, such as nutrients 

or waste products, into or out of a cell. Since some, but not all, particles are allowed to move across cell

membranes, these membranes are considered to be selectively or semi- permeable. 

The processes by which molecules move across cell membranes, and the rates at which they do it, are 

dependent on the type of molecule, its size, electrical charge, and concentration on either side of the 

membrane. Processes that consume energy are known as active transport mechanisms, and those that 

do not require energy are considered to be forms of passive transport.

Osmosis is the movement of solvent particles across a semipermeable membrane from a dilute solution 

into a concentrated solution. 

Diffusion is the movement of particles from an area of higher concentration to lower concentration.

Diffusion can occur in any mixture, including one that includes a semipermeable membrane, while 

osmosis always occurs across a semipermeable membrane. One big difference between osmosis and 

diffusion is that both solvent and solute particles are free to move in diffusion, but in osmosis, only the 

solvent molecules cross the membrane. This occurs naturally because the system seeks balance or 

equilibrium. If the solute particles can't cross a barrier, the only way to equalize concentration on both 

sides of the membrane is for the solvent particles to move in. You can consider osmosis to be a special 

case of diffusion in which diffusion occurs across a semipermeable membrane and only the water or 

other solvent moves.

In this experiment we will be observing the movement of molecules through a semi permeable 

membrane. We will be able to observe how some molecules (starch) are too large to pass through a 

membrane, while smaller molecules (iodine) can freely move.
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Experiment HK-3: Kidney Osmosis Using the Oxygen Diffusion Chamber

Equipment Required

PC or Mac Computer

IX-TA-220 

iWire-B3G

ODC-200: Osmosis and Diffusion Chamber

Dialysis tubing 32mm flat width ( 20 mm diameter) 2inches in length

Iodine solution: (eg.  Ingredients: Water 95.10%, Potassium Iodide 3.05%, Iodine 1.85%)

Distilled water

Powdered corn starch

Start the Software

1. Click on LabScribe 

2. Click Settings → Human Kidney → KidneyOsmosis-ODC

3. Once the settings file has been loaded, click the Experiment button on the toolbar to open any 

of the following documents:

• Appendix

• Background

• Labs

• Setup (opens automatically)

Oxygen Diffusion Chamber Setup

• Cut a piece of Dialyses tubing 2 inches long

• Place the Dialyses tube in water and open it.

• Slide one O-ring on the shelf

• Then slide the dialysis tubing on to the chamber

• Then slide the O-ring onto the tubing between the grooves

• Place the second O-ring at the bottom of the chamber in the grooves 
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Preparing the Solutions

1. Make a Starch solution by dissolving some corn starch in distilled water, The solution will 

appear milky

2. In a 250 ml beaker, add 5ml Iodine solution to about 225ml of distilled water. 

Setup the Equipment

• Locate the iWire-B3G recording cable in the iWorx kit and plug it into the iWire 1input on the 

front of the IXTA.

Note – the iWire-B3G should be connected to the IXTA prior to turning it on

• Connect the IX-TA to the computer.

• Plug the Purple and orange leads from the ODC-100 cap to the GSR input of the iWire-B3G.

The iWire-B3G will be plugged into the iWire1 port on the front of the IX-TA and use the leads as 

shown.
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Experiment HK-3: Kidney Osmosis Using the Oxygen Diffusion Chamber

Exercise 1: Movement of Small Particles Across a Membrane

Aim: To determine if small or large molecules move across a membrane via a concentration gradient.

Approximate Time: 30-45 minutes

Procedure

1. Pour the Starch solution into the ODC chamber leaving a little space at the top.

2. Place the cap on the ODC chamber. 

3. Make sure that there are no leaks from the

chamber.  If there are leaks, then the

experiment will not work.

4. Click Record to start recording data in

LabScribe

5. Place the ODC chamber in the beaker with

the iodine solution. 

6. Observe the color of the solution and the

color of the chamber.

7. After noticing any color changes (this could

take up to 45 minutes), click Stop to end the

recording.

8. Click File → Save As and save your data file to the proper location on the desktop or USB 

drive.

Human Kidney– KidneyOsmosis-ODC – Labs HK-3-1



iW
or

x S
am

ple
 La

b

Questions

1. Explain how the movement of water happens across a semipermeable membrane.

2. Explain how the movement of substances happens across a semipermeable membrane.

3. How does this explain the movement of substances in the kidney tubules?

4. Why do some particles not move across the membrane?

5. How does the kidney function to maintain proper ion/substance/water balance?
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