Team 3 Electro-Maniacs

Voltage Effects on Fiber Diameter
Research Statement:
Altering the voltage level used to electrospin the Polyethylene Oxide and Deionized Water solution will alter the diameter of the fibers developed in a consistent manner.  This test will compare the results of using 10kV, 15kV, 20kV, and 25kV.  The data from this experiment could then be used to develop a formula from the best-fit line to be able to estimate fiber diameter at different voltage levels.
Design Variables:

Control Variables:

· Solvent and solute used in the electrospun solution
· Solution weight percent
· Angle of the syringe off the horizontal plane
· Distance from the syringe tip to the collection plate 
· Height from the table to the syringe and collection plate

· Position of the heat lamp
Independent Variable:

· Voltage level used
Response Variable:

· Diameter of the fibers produced.  The electrospun fibers will be measured by the digital microscope and by the SEM at Drexel
See the Research Statement and Initial Conditions for details on the control variables
Response Variable:
The response variable is the diameter of the fibers produced at the different voltage levels in electrospinning.  They will be measured from screen captures from the digital microscope and from the SEM and stored in a prepared datasheet in Excel.
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Materials List:
· Safety Goggles and Gloves
· Aluminum Foil

· 4 Pipettes 

· Pippetter

· 4 Glass Slides

· Polymer Solution  and Materials

· See polymer preparation procedures for details

· Electrospinning Apparatus

· See picture / electrospinning procedures for details 

· Digital Microscope

· Scanning Electron Microscope and Related Materials

· See SEM procedures for details
Initial Conditions:
1. Have  prepared a 5% PEO/DiWater polymer solution
· See polymer preparation procedures document for details

2. Have the datasheet for storing fiber diameter measurements prepared

3. Set up the electrospinning station to the proper alignments
· Syringe should be angled 25° below the horizontal

· The tip of the syringe should be 8”(20cm) from the collection plate and 17” from the ground

· The bottom of the collection plate should be 12” from the ground

· The bottom of the heat lamp should be against the ground

Experimental Procedures:
1. Put on safety goggles and gloves

2. Draw a sample of the solution into a pipette with the pippetter

3. Carefully insert the pipette into the syringe and slide the wire to the positive of the power supply all the way into the solution

4. Cover the collection plate with a piece of aluminum foil as tightly as possible and connect it to the negative leads from the power supply

5. Begin to electrospin the solution at 10kV
· Turn on the heat lamp and close the station doors

· Turn on the power supply and increase the voltage to 10kV

· Allow the solution to electrospin to the foil until sufficient fibers have developed for viewing the SEM, at least 30 minutes
6. Collect a sample of fibers on a glass slide to view on the digital microscope

· Turn the voltage on the power supply down to zero volts before turning it off

· Tape a glass slide to the foil, being careful not to damage the fibers already formed

· Repeat step 5, allowing enough fibers to form on the slide to view on the microscope

7. Turn the power supply down to zero volts before turning it off and turn off the heat lamp
8. Remove the glass slide and aluminum foil and store them for fiber measurements on the digital microscope and SEM, respectively
9. Repeat steps 2 through 8 three more times, except electrospinning at 15kV, 20kV, and 25kV

10. Use the digital microscope to make estimations of the fiber diameters from the 4 trials

11. Prepare SEM stubs from the fibers on the foil for more detailed fiber measurements (see SEM preparation instructions for details)

Safety Considerations:

· Safety goggles and gloves should be worn at all times when working with the polymers

· See the safety sheets and MSDS for safety precautions relating to the equipment and materials, respectively

Data Acquisition:
Data on fiber diameter from the digital microscope and SEM will be stored on the datasheet in Excel


















