Osmotic internalization of cell dyes for microscope imaging
Student Guide A
Description of module: 

You will use tonicity, methylene blue, and fluorescein to develop an experiment around dying cells for viewing under a compound light microscope.  

Learning objectives:
As a result of completing this module you will:

· understand the properties of cell membrane transport using osmosis.

· identify basic cell structures using dyes.

· design an experimental procedure for improving cell dye uptake. 

· create a laboratory report of your experiment.

· evaluate your own protocol to identify areas for improvement. 

Recall and review:
Review how to use a light microscope and how to prepare a wet mount slide.  Recall fundamental cell structures and plasma membrane composition.  If the principles of osmosis and the effect of solution tonicity on membrane transport are not fresh in your mind, refer to classroom resources or ask your teacher for a brief refresher on the topic.  These concepts will be important in completion of this exercise.  

Background: 
Researchers work on developing new systems for imaging cells using various dyes and fluorescing materials.  Researchers have worked with the relationship between tonicity and the cell membrane to integrate nano materials such as quantum dots (QDs).  QDs are able to fluoresce under certain wavelengths of light in order to allow us to see features of the cell that we might not be able to see otherwise.  By exploiting the natural movement of water into cells placed first into a hypertonic solution and then into a hypotonic solution for dye internalization students can explore the methods researchers use for facilitating cell internalizing of QDs.   QDs are not generally suitable for classroom use.  Two common dyes, methylene blue and fluorescein, are safe suitable alternatives that can be handled in a school laboratory and observed used a traditional classroom compound light microscope.  Methylene blue can be easily viewed in standard light.  Fluorescein dye has a red to green appearance in standard classroom lighting depending on how dilute the solution is.  Under UV light fluorescein displays a bright neon green color that displays fine details well.  
Safety:
Following your teachers safety instructions for using materials in this lab activity.  

· The dyes used in this procedure are generally considered to be safe.  Due to the staining properties of both methylene blue and fluorescein, wear an apron, goggles, and gloves to protect your skin, eyes, and clothing.

· Wear UV protection safety glasses when viewing UV light through the microscope. UV light can be damaging to your eyes with repeated or prolonged exposure.
Materials:
Celery and/or onion

Anacharis elodea (or comparable aquatic plant variety)

flat toothpicks

methylene blue

fluorescein

microscope slides

slide cover slips

1 ml plastic pipettes or droppers

scalpel or razor cuter

Deionized (DI) water (distilled water)
NaCl salt solutions (5M and 1M)

UV light flashlights

UV protection safety glasses

compound light microscopes

Cell treatment preparation notes:

Celery and/or onion cell:
· Celery test samples should be cut extremely thin.  Slice a sample as a cross section of the stalk, aiming to cut as close to paper thin as possible.  A sample that is even 1 millimeter thick may yield an image that is difficult to focus.  

· Onion test samples should be created by peeling a paper thin layer of the onion to place flat on the slide. 

· Plant samples should be moved onto the slide using forceps in order to avoid contaminating the sample with skin oils or materials that may have contaminated the surface of a gloved hand while handling other materials.  

Anarchis elodea (aquatic plant) cell:
· Elodea samples are prepared by carefully removing one leaf from a stem and placing the entire leaf on the slide.  

· Ensure that they have only one leaf as their sample.  Two or more leaves layered together will impede a well focused image. 

· Your teacher may have selected a different aquatic plant that meets your needs for this activity.  Cut a 0.5 cm2 from a leaf to use as your sample.
Epithelial cheek cell preparation and treatment notes:
· Be delicate and patient.  Due to the nature of the preparation process and the source of the epithelial cells, it is difficult to yield notable results using human epithelial cheek cells.  

· Use the broad end of a flat toothpick to gently rub the inside of their cheek.  This process collects dead epithelial cells from the mucous membrane lining of the mouth.  The toothpick and its sample should be gently rubbed on the slide to create a cheek cell sample smear.  

· Avoid chewing gum, brushing your teeth, or eating and drinking for at least one hour before taking a sample.  Sugary and salty foods consumed shortly before taking the sample can affect the control and the results of the test groups.  

· DO NOT return a toothpick to your mouth after smearing on the slide.  Immediately throw the toothpick away in the garbage. 
· Work deliberately and with care in addition and removal of dyes and solutions to the sample slides in order to avoid loosening cheek cells from the slide.

Suggested general procedure:
Note: Observe fluorescein samples under microscope with UV flashlight shining up through stage opening.  Leave scope light off.  View only while wearing UV safety glasses.  Samples treated with methylene blue can be viewed using standard microscope lighting.  Because living materials very in the structure and composition, small modification to the suggested procedure may be necessary.
General procedure:
1. As a control, place a cell sample on a slide and treat with 1-2 drops of dye.  View under a compound light microscope.  Write down detailed observations of this control sample.  Note any specific cell features you are able to observe or identify.
2. Prepare a second sample slide with a fresh cell sample.  Treat this sample for two minutes with the 1M NaCl solution.  Use a pipette or dropper to carefully remove as much salt solution from the sample as possible.  Apply 1-2 drops of dye to the sample and observe.  Record observations and comparisons to the control. Note any specific cell features you are able to observe or identify.
3. Prepare a third sample slide with a new cell sample.  Treat this sample for two minutes with the 5M NaCl solution.  After 2 minutes, use a pipette to remove the as much salt solution from the sample as possible.  

4. Apply 1-2 drops of dye to the sample and observe.  Record observations and comparisons to the control as well as the 1M concentration treatment.  Note any specific cell features you are able to observe or identify.
5. Prepare a final sample slide with a new cell sample.  Treat this sample for two minutes with the DI  (distilled) water.  After 2 minutes, use a pipette to remove as much distilled water from the sample as possible.  

6. Apply 1-2 drops of dye to the sample and observe.  Record observations and comparisons to the control as well as the prior treatments.  Note any specific cell features you are able to observe or identify.
7. Repeat steps one through six for each cell type you are testing.  

Modification: If samples are stained too darkly, you may consider removing the dye solution after two minutes, then treating the cell with one drop of water and replacing under the microscope.  
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