Project:

Magnetic Resonance Imaging Compatible Infusion Pump
Team Members: 
1.  Amanindera Ghotra—Team Leader

     Email: asghotra@wisc.edu
2.  Can Pi—Communicator

     Email: cpi@wisc.edu
3.  Prakash Rao—BWIG

     Email: prao@wisc.edu 

4.  Miguel Benson—BSAC

     Email: miguelbenson@wisc.edu
Advisor:

John G. Webster 

UW Dept. of Biomedical Engineering 

Phone: (608) 263-1574 or (608) 263-4660 
Email: webster@engr.wisc.edu
Client:

George C. Newman, M.D., Ph.D.
UW Dept. of Neurology
Phone: (608) 263-9800
Email: newman@neurology.wisc.edu
Date: 4-7-04 thru 4-13-04

Problem Statement:  MRI compatible infusion pump for gadolinium and saline solutions has pumps that are syringe driven but limited in their sequence capability and in the amount each can hold. The client wants two new pumps that are programmable and can effectively control the infusion rates of gadolinium and saline independently without having to refill the syringes.  New pumps will not only save client’s time, but it will also save money since refilling the syringes wastes a lot of gadolinium.  

Restatement of Team Goals from Last Week: 
1.  Aman and Can will meet Dr. Fronzack this week to discuss to see if a peristaltic pump can be driven with air or gas.  

2.  Prakash will go see Dr. Block this week at the hospital.  Although we have had no success in finding a company that can effectively shield a stepping motor, we hope Dr. Block knows of one.  If it turns out that there is a way of shielding a motor, we will not have worry about the air of the gas driven pumps. 

3.  Miguel will buy a non ferrous peristaltic pump this coming week.  He has contacted many local stores but has been unable to find a non ferrous peristaltic pump.  

Summary of Accomplishments:  

1. Aman and Can met Dr. Fronczak on Monday for an hour.  Dr. Fronczak told us about a special mechanism that needs not be driven by electrical motor.  It is called rotating piston-driven ratchet and pawl device.  This device provides high torque and low speed, both of which are essential for our design.  He told us how this mechanism works by showing us parts in his office and through various drawings.  The mechanism consists of a ratchet and pawl that is attached to an overrunning clutch which is further attached to a solenoid valve.  Air will be delivered to the solenoid valve which will drive our peristaltic pump.  Everything besides the solenoid can be made of nonferrous metals.  Dr. Fronczak suggested putting the solenoid far away from the MRI or keeping it outside of the MRI suite.  This mechanism would work well for our prototype since it consists of three parts that are relatively inexpensive.  
Dr. Fronczak suggested another mechanism incase the mechanism above doesn’t work.  This mechanism really doesn’t have a name, but it consists of many parts.  Some parts include the motor, pump, hydraulic motor, and a peristaltic pump.  This mechanism would be hard to design but would effectively solve our problem.  
Dr. Fronczak also told us that turbine pump would not work effectively for our problem since turbine pumps have low torque and high speed.  This mechanism was initially proposed by our client, but since we need something that provides high torque and low speed, we can’t pursue this mechanism.  
2.  Prakash met Dr. Block on Friday.  Dr. Block did not know a lot about shielding.  He suggested that the only way to test whether our motor would cause interference would be by putting the motor in the MRI suite.  Due to lack of time and money, we can’t perform this experiment.  What if we buy the motor and it does cause interference; we’ll have to return the motor.  This would waste a lot of time.    

3.  Miguel contacted several skiing and skateboard shops.  He wasn’t able to find titanium rollers.  Most stores carry titanium rollers, but they are supported by metallic covering.  

We stopped looking into the rollers now that we have decided on a different design.  Since we will be making a prototype first, it is not essential that we buy titanium rollers.  We are leaning towards using the peristaltic pump that Dr. Chesler has given us.  
Individual Goals:  

1.  Aman Ghotra: Finish Progress Report 11; Group meeting; research parts and contact companies
2.  Can Pi: Research parts; Group meeting
3. Prakash Rao: Research parts; Group meeting

4. Miguel Benson: Contact companies; Group meeting   

Statement of Team Goals: 
1. We are having a group meeting tonight.  We’ll discuss the two different mechanisms that Dr. Fronczak told us about.  
2. We will divide the three components of the mechanism and study how they work and how they can be built.  We would like to get this done by Friday before class.  

3. We would like to order the solenoid and the overrunning clutch, if possible, before next Friday.
4. We would like to stay in touch with Dr. Fronczak and ask for his help from time to time.  
Rough Project Schedule:
1/23/04: Made teams and assigned roles

1/29/04: Meet our client

1/30/04: Develop PDS

2/13/04: Brainstorm possible designs

2/24/04: Sketch out the three designs  

2/27/04: Evaluate Ideas and work on power point

3/05/04: Mid-Semester Presentation

3/05/04: Choose final design

3/05/04 – 4/23/04: Work on final design

4/23/04: Work on final power point, final paper and PDS 

4/30/04: Poster Presentation

Difficulties: We don’t know where we will be able to find or buy the parts for our mechanism.  
Activities:
Aman Ghotra: Progress Report 10; Met Dr. Fronczak; Group meeting (3.0)

Can Pi: Met Dr. Fronczak; Group meeting (2.0 hour)
Prakash Rao: Researched on various air pumps; Group meeting (1.5 hours)

Miguel Benson: Contacted skateboard companies (1.0 hours)

 

Running Total: 168.0 Hours

Aman Ghotra: 50.0 hours 

Can Pi: 40.5 hours

Prakash Rao: 42.5 hours

Miguel Benson: 35.0 hours
