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A. Background

This experiment combines experiment #2 and experiment #3. The goal of this experiment is to observe and analyze the effects of an axial loading on the deformation of the sutured materials up until the point of rupture. When suturing the felts and applying a load on the samples in experiment #2, the deformation on the material wasn’t big enough to be measured or analyzed, which is definitely not the case for real-life suture situations. Therefore, to simulate real-life conditions, chicken skin will be used as the sutured materials, instead of the inorganic materials provided for experiment #2. Also with just the weights, there was a limit to how much weight you could put on the suture and the load wasn’t enough to rupture the wound and observe the deformation of the components at that point. Using the instron, which applies a much greater load than just the normal weights, it is possible to stretch the chicken skin samples until the sutures break. The subject of interest is the amount of deformation the skin goes through before the wound ruptures at different suture density (3 stitches/inch, and 6 stitches/inch). Using the video camera from experiment #2 and directing it at the instron, the deformations can be measured in pixels then converted to metric measurements, in the same manner as experiment #2.
B. Hypothesis/Objective
1. Hypothesis
The deformation at the rupture point of the suture of the chicken skin will be significantly different at a suture density of 6 stitches/inch than at a suture density of 3 stitches/inch.
2. Objectives:
· To measure the deformation of the chicken skin samples when applying axial strain on the instron.
· To compare the skin deformations of the two sample sets differing in suture density and to statistically quantify the comparison through t-testing.
C. Equipment
1. Major Equipment: 
· Instron: This is needed to stretch the sample sets at a constant loading rate until rupture point.
· Video Camera (CCD camera 640x480 pixels): This video camera is needed to take before and after pictures of the skin samples in order to accurately measure the deformation due to the Instron.
2. Lab Equipment:
· Plastic Tray: This is needed to be able to handle the chicken legs without worrying about making the table dirty.

· Surgical Scissors: This is needed to remove the chicken skin from the chicken leg.
· Sewing Needle: This is needed to sew the chicken skins together with the sutures.
· Ruler or caliper: For the groups to be able to make consistent skin samples, a ruler or some type of measuring device must be provided.
· Small plastic bucket or beaker: This is needed for the groups to keep the chicken skin moist.

3. Newly Purchased Equipment:
· Five Chicken legs with the skin still intact: This is needed to gather the chicken skin samples to do the experiment.
· Cotton string: This is the material that will hold the chicken skin together.
D. Proposed Methods & Analysis
Procedure & Analysis

1. Set-up/Calibration of the Camera and Instron: Have two people from your group set up the Instron machine and the other two set up/calibrate the video camera. Refer to Part A of the experiment #2 manual’s ‘Specific Procedures’ and Part B of the experiment #3 manual’s ‘Specific Procedures’ for the specific steps involving the set-up of the camera and instron machine.
2. Specimen Harvest and Preparation: Separate the chicken skin from all five of the provided chicken legs. Refer to Part A of experiment #3 manual’s ‘Specific Procedures’ for details necessary on harvesting chicken skin. With the separated chicken skin, cut the skin into 12 individual 2 inch x 2 inch squares. For each square, draw a line using the marker provided every 0.5 inch. Refer to Figure B of the Appendix for a picture of the dimensions.
3. Suturing the Chicken Skin: When the chicken skin samples are cut and ready to be sutured, prepare to suture the chicken skins together by gathering the necessary equipment, i.e. needle, string, etc. Suture together two pieces of your skin sample with the ‘Running Locked’ stitching technique, as shown in Figure 1 of the Appendix. Suture three stitches in one inch for half of the skin samples and six stitches in one inch for the other half of the skin samples. For the dimensions of the stitches, make the stitches 1 inch long, half of it on the upper skin and the other half in the lower. Refer to Figure B of the Appendix for a picture representation.
4. Testing the Samples: Load the individual samples onto the Instron. Take a picture of the undeformed chicken skin before starting the Instron. Test the samples at a constant loading rate of 50 mm/min until failure. Instantly at the point of rupture, stop the Instron and take a picture of the skin sample using the camera. For more specific directions, refer to Part C of the ‘Specific Procedures’ in the lab manual for Experiment #3.
5. Analyzing the Data:
· Using the Bitmap Program, obtain the pixel value between the markers of the undeformed chicken skin and the deformed chicken skin.

· With the conversion factor calculated during the calibration of the camera (Part 1), convert the pixel values into inches.

· Now perform a two-sample t-test assuming unequal variances between the two sets of deformation data of the different suture densities.

Time Estimation
· 30 minutes: Set-up/calibration of the Camera and Instron

· 1 hour: Specimen Harvest and Preparation

· 1 hour: Suturing the Chicken Skin

· 1 hour: Testing the Samples
E. Potential Pitfalls & Alternative Methods

One potential pitfall is that the chicken skin might break before the sutures break when applying the axial load. If this happens, then the data for that sample cannot be used. And when the sample size is reduced, then the standard deviation is more likely to be high and this will in turn reduce the accuracy of the data. A way to prevent this is to keep the chicken skin samples moist at all times by storing them in a beaker full of water until the point of loading. Also using a string with a smaller ultimate tensile strength will solve the problem of the skin breaking before the suture.

Another similar potential pitfall is the sutures ripping out of skin due to strain before the sutures actually break in the middle. This would affect the data and the accuracy of it in the same ways as the above scenario. A way to prevent is to make sure that the length of the suture is plentiful enough for the skin to withstand the strain. This was already applied into the protocol by making the suture length 1 inch, 0.5 inch in the top skin and the other 0.5 in the bottom skin (refer to figure 2 in the Appendix for clarity).

Inconsistent deformation between each marker is a very probable pitfall. This could greatly skew my data and cause the data to lack precision. One way of preventing this is to measure all of the deformation distances between each set of markers and average them for analysis. Also, choosing one set of markers to measure in between and doing it consistently for each sample can solve this potential pitfall.
F. Budget

· Chicken Legs: An average chicken leg is about 0.9 lbs a leg and 100 legs are needed, totaling a weight of 90 lbs of chicken legs. At our very own Fresh Grocer, chicken legs sell for 0.89 $/lb. So it will cost about $80.10 to buy chicken legs for all 20 groups.
· Cotton String: Thread from COATS Star Lite, coincidence unintentional. This type of string can be bought at a local Walmart or Kmart. Each 800 yd spool costs $2.80. Assuming that all 20 groups are performing the experiment at the same time, and that two groups can share a spool of string, 10 spools of string are needed. The cost for the strings would be $28.
· Total Cost: $108.10

G. Appendix
[image: image1.emf]
Figure 1. Running Locked Stitch.
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Figure 2. Skin Sample Dimensions (Not Drawn to Scale)

