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Function:
During echocardiogram and biopsy procedures, sonographers must apply high levels of force with an unnatural arm position while performing detailed movements.  The combination of these factors increases the number of work-related injuries and many times prevents the sonographer from performing the procedures.  Our goal is to develop an ergonomic design which will minimize the forces applied and thereby will reduce injuries to sonographers.

Client requirements: 

· The design should:

· Cause no interference with the collection of data.

· Minimize force applied by sonographer 

· Eliminate the need to apply large, sustained forces.

· Reduce strain on joints and muscles which occurs when applying a large force in an unnatural arm position.

· Allow for precise movements and adjustments.

· Be adaptable to different transducer models and consoles.

· Be able to be held in a stable position while allowing for fine manipulations.

Design requirements: 

1. Physical and Operational Characteristics 

a. Performance requirements: 

· Device will be used at least 10 times per day.

· Duration of each use will vary depending on the medical procedures; duration will vary from minutes to hours.

· Device must withstand the force it takes to maintain appropriate contact with the patient as well as the force from the grip by the sonographer.

· Device will have direct contact with the patient and sonographer.

· Device must operate with the current console designs.

b. Safety: 

· No sharp edges are allowed.

· Any electrical components of the transducer must not be in contact with either the patient or the sonographer.

· The materials from which the device is constructed must not have potential toxic dangers.

c. Accuracy and Reliability: 

· Device shouldn’t interfere with the ultrasound procedure.

· Device must remain mechanically stable.

· Device must allow precise movements of transducer.

D. Life in Service

· Device must operate for a minimum of 5 years.

· Device must withstand 8 hours of operation each day, seven days a week.

E. Shelf Life

· Stored in hospital environment

· Shelf life of 10 years

F. Operational Environment

· Standard hospital setting

· Room temperature

· Handled by many sonographers and other technicians

· Patient contact

g. Ergonomics:
· Device should reduce the levels of pinching and pushing forces that sonographers must apply currently

· Device should allow the sonographer to be able to easily use the console while manipulating the probe

· The maximum force applied by the sonographer should be no more than 200N.

h. Size:

· Device should not be too big to hinder the sonographer

· Device should be easily stored and transportable in a hospital setting.

· Device should be adaptable to different sized transducers.

· Size of device should be adjustable for a variety of people to use and on patients of different sizes.

i. Weight:
· The weight of the device should be supported by the hospital bed.

· Device must not be too heavy to impede device translocation.

j. Materials:
· Heavy-duty plastics or metals should be used for the mechanical arm design. 

· Materials must be able to withstand force the sonographer applies.

· Materials should not pose any risk to patient or sonographer.

k. Aesthetics, Appearance, and Finish:
· Transducer should be comfortable for the sonographers to grip.

· The form should conform to the hand, wrist, and/or arm as much as possible

· The finish should be non-irritating to the skin

· Device should have a smooth, sleek appearance which conforms to the standard hospital environment.

· The appearance should not be overwhelming for the patient.

2. Production Characteristics 


a. Quantity:
· One functional prototype at the minimum,

· One per echocardiogram bed if prototype is successful.

b. Target Product Cost:
· The cost to produce the mechanical arm design model will be ~ $75.

· Aluminum arc: $33

· Actual arc that we used: $2.99

· Joints: $30

· Slider: $0

· Arm segments: $5

· Other accessories: $10

· The cost to produce mechanical arm design prototype will be ~ $205.

· Arc and arm segments: ~$75

· Joints: ~$30

· Slider: ~$30

· Pins and other accessories: ~$30

· Outside Labor: ~$40

· The cost to the public and industry will be comparable to the current design.
 

3. Miscellaneous 

a. Standards and Specifications:
· FDA approval is required.

b. Customer:

· Many different sized patients with different amounts of adipose tissue.

· Private practices would like to use their staff as efficiently as possible; if possible, they would like to eliminate the role of the sonographer.

c. Patient-related concerns:
· Sterilization may be necessary depending on the invasiveness of the procedure.

· Device needs to avoid making the patient uncomfortable or nervous.

· Device should not cause pain or irritation due to reaction to the materials used to construct the device.

d. Competition:
· The following improvements have been made to the ultrasound devices: a more lightweight transducer probe, grooves in the transducer, a lightweight cable attachment, and adjustable chairs and consoles

· Many manufacturers are currently working on possible handle redesigns. 

· The mechanical arm design is a novel idea.

