 1. Background on the project itself. 
[bookmark: _GoBack]The main objective of our product is to improve the delivery of a MAP kinase 2 (MK2) inhibitor into the wall of a vessel used in vascular bypass graft surgery. In order to do this, we aim to create a pressure gradient between the vessel lumen and the exterior solution.  This will all for convective flow of the drug solution through the vessel wall.   It is important to show that the molecules can be delivered deeper into the vessel than the current standard.  It is also necessary to demonstrate that our method causes no irreparable damage to the vessel, while also decreasing the incidence of vascular bypass graft failure.
2. Discussion of achievements since last reporting.
This week we were able to get a large segment of saphenous vein from two different patients who underwent bypass surgery. The vein had been previously distended, so we could not do a tissue damage assay, so instead we decided to use it for a drug delivery assay. By pressurizing the vein segments using FITC labeled BSA, we would be able to visualize the permeation of the molecule into the target tissue. Due to the similarity of molecular weight between the FITC labeled BSA and our MK2 inhibitor peptide, we will be able to use it as a fluorescent model to determine drug kinetics and penetration. We divided our two vessels into five total segments. The following are the trials we ran:
a. Trial 1 – Negative Control – The vessel segment was placed in a bath of PBS++ for ten minutes.
b. Trial 2 – Positive Control – The lumen of the vessel was filled with a 40 µg/ml FITC-BSA solution and allowed to sit with static pressure for ten minutes.
c. Trial 3 – 132 mmHG – The vessel segment was hooked up to our device, and the lumen was filled with 40 µg/ml FITC-BSA solution and pressurized to 132 mmHg for 10 minutes.
d. Trial 4 – 300 mmHg – The vessel segment was hooked up to our device, and the lumen was filled with 40 µg/ml FITC-BSA solution and pressurized to 300 mmHg for 10 minutes.
e. Trial 5 – 600 mmHg – The vessel segment was hooked up to our device, and the lumen was filled with 40 µg/ml FITC-BSA solution and pressurized to 600 mmHg for 10 minutes.
After each of the trials was completed, a cross section was removed from the center of the vessel segment, embedded in OCT, and frozen on dry ice. In a few weeks, these samples will be cryosectioned and imaged to determine the penetration of the FITC labeled BSA. We are hoping that this experiment will show that our method of dynamic pressurized delivery will allow for deeper drug penetration into the target tissue than the current standard of care (static pressure). Using the results from this experiment, we will be able to optimize the pressure and time at which we will run our device in order to deliver the MK2 inhibitor peptide into the target tissue of the vascular bypass grafts. 
3. Discussion of problems that have arisen.
During vascular bypass procedures, doctors remove the entire saphenous vein, distend it to blow out valves and prevent vasospasm, and then cut it down to the appropriate size for the procedure. Thus, the leftover vessels that are given to our advisors have almost always previously been distended which means the endothelial tissue is already damaged. This makes it very difficult to perform a tissue damage assay. We have been brainstorming how to overcome this obstacle and we think we may have come up with a solution.
4. Discussion of work that lies ahead.
      A friend of one of our advisors just happens to do a lot of cardiovascular work on pigs, and guaranteed us that he could donate a carotid pig artery to our cause! We will be using this undistended, undamaged pig artery to run a tissue damage assay to determine whether our dialysis tubing acts as a protective sheath to prevent vessel distension and subsequent endothelial damage. We will also be running trials at the three pressures (132, 300, and 600 mmHg) to determine the threshold at which we begin to cause tissue damage. This assay will be used to show proof of concept that the dialysis tubing is a beneficial component of our design. It will also allow us to better optimize the pressures at which we set our device.
5. Whether we are staying on schedule and budget
We are putting forth all possible efforts to stay on schedule. However, it is difficult to plan a timeline for our testing because we are strongly tied to the Vanderbilt Medical Center's operating schedule. All of our testing requires that we obtain saphenous veins, which requires that an operation is scheduled and that the patient gives consent. We have been staying in continuous contact with our advisors to ensure that we run tests whenever veins are available. Another issue that has affected our timeline is our need for nondistended veins. All veins we receive from the Medical Center are already distended. We are solving this problem by turning to porcine arteries, which have similar properties. We have not faced any issues with budget as our project requires very few purchases. 

