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Team Members: Kevin Johnson, Noelle Simatic, Joe Zechlinski, Megan Buroker
Problem Statement: The goal of this project is to improve breast biopsy yield by local imaging during MRI and Ultrasound guided stereotatic biopsy procedures.

Client Requirements:  

· Spatial resolution must be approximately  .5-1mm

· Depth perception must be approximately 3-5mm 

· Must be equal to or less than two hundred dollars
· Must be able to distinguish small tumors and calcifications from normal tissue
· Must be able to operate within core biopsy needle with minimal artifact
· Must be MRI compatible (non-magnetic)
Design Requirements:   

1. Physical and Operational Characteristics

a. Performance Requirements- The device must distinguish between small tumors/calcifications and normal breast tissue during core biopsy procedures.  

b. Safety- The device must comply to standards for medical devices established by the FDA . The device also must not increase the risk of the operation procedure for the patient. 

c. Accuracy and Reliability- Results must be repeatable.  It must improve the accuracy of current biopsy procedures.  It must have a spatial resolution of 1-2 mm, and a depth perception of 3-5 mm.

d. Shelf Life- Typically the type of probe that will be incorporated into our design is only used for one or two applications.   
e. Operating Environment-Must operate in sterile operation conditions.  For MRI probe, it must be able to operate in a magnetic field of approximately 1.5-3 T.  
d. Ergonomics- The modifications must be non-obtrusive to the surgeon while they are performing the biopsy.   The wires that connect the probe to the data interpretation equipment must not impair the surgeon’s movements.  Display must be clearly visible to user while in MRI suite.  
e. Size and Shape- Must fit within the core biopsy needle.  The needle has an internal diameter of 3-5mm; 7 and 14 gauge needles.   

f. Weight- Must be able to be hand held for the duration of the biopsy procedure.  

g. Materials- Must be non-magnetic or minimally magnetic in order to be used in the MRI suite.  They must be able to be sterilized and biocompatible for use during the biopsy procedure.  
f. Aesthetics – No constraints. 

2. Product Characteristics: 

a. Quantity – Only one device is needed.  

b. Target Product Cost- The device should cost equal or less than two hundred dollars.  
3.   Miscellaneous:

a. Standards and Specifications- The device should comply to the guidelines setup up by the FDA for medical instruments.  Further information is available online at the FDA’s website, but it too extensive to specifically list. The device is classified as a Class II medical instrument, and is subject to performance and safety standards without exemption.  

b. Customer- The device must be non-obtrusive to the surgeon while he/she is performing the biopsy.   The wires that connect the probe to the data interpretation equipment must not impair the surgeon’s movements. Additionally, the probe must provide a determinate image of the needle placement in relation to the lesion in question.

c. Patient-related concerns- The use of this device should not prolong the overall biopsy procedure in any way, but rather enhance the accuracy of the breast biopsy procedure.  

d. Competition- U.S. patent number 6,669,643 describes the use of catheters in combination with biopsy devices, however this is primarily for use in female vaginal and uterine chambers, rather than the breast biopsy procedure. Optical fluorescence is currently being developed as a method in order to guide biopsy needles by Dr. Nimmi Ramanujam, an assistant professor in the Biomedical Engineering Department at UW-Madison. Her device was developed based on the characteristic way in which molecules in cancerous cells respond to the fluorescence from the optical fiber.

