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Function:  
Neuromodulation resulting from electrotactile stimulation can be used in rehabilitative therapy for treatments of neurological disorders such as Multiple Sclerosis, Vestibular dysfunction, and Parkinson’s disease. Stimulation of the tongue in conjunction with difficult physical tasks has shown promising results in reversing the negative effects of the disorders through the use of brain plasticity. The tongue stimulator is not acceptable for use by all patients and so other stimulation options, such as the face, are being explored. A prototype that is cost effective, safe, and electrically consistent is needed to test the possibility for success with facial neuromodulation therapies. If stimulation of the face proves successful, then the treatment application base will be broadened to patients who are unable to hold a device in place by themselves, which will illuminate the usefulness of our design.

General Client Priorities:

· Good skin contact/ fit contours of face

· Cover entire face

· Easily removable

· Safe materials

· Cost efficient

· Easy to clean

The client requirements were adjusted to these final design requirements.

Design Requirements:

1) Physical and Operational Characteristics

a) Performance requirements – Must retain performance for several hours at a time.

b) Safety – Must contain electrode connections safely and compactly.

c) Accuracy and Reliability – Current applied must be less than 10 mA. 

d) Life in Service – Must be usable for at least one year-or until rehabilitation is complete

e) Shelf Life – Store in cool, dry environment. 
f) Operating Environment – Materials must be able to withstand human perspiration. Should induce a moderate amount of perspiration on subject’s face to ensure conductivity.

g) Ergonomics – Should comfortably conform to face ensuring good mechanical contact and limited sensory obstructions. Must remain attached to face even with movement

h) Size – Must cover entire face excluding eyes, mouth and nostrils

i) Mass– Mask should be less than 250 grams

j) Materials – Must be a biologically and electrically compatible substrate that is flexible. Electrode material must be grounded. Electrodes must be stainless steel, gold, silver, or platinum. 

k) Electrodes- Must be larger than 0.127’’, possibly closer or greater than 0.25’’ Must have head that has smooth, uninterrupted surface of metal (avoid such things as grooves). 

l) Strap Attachments- Attachments must be applied to the head such that consistent contact of the mask is applied to the whole face considering varying degrees of tension. 

2) Production Characteristics

a) Quantity – One, but should be designed with the intent of individualized production

b) Target Product Cost – Under $30,000

c) Target Prototype Cost- Under $3,000

3) Miscellaneous

a) Standards and Specifications – Should allow electrical stimulation of the face

b) Customer – Researchers and clinicians working with patients affected by neurological disorders

c) Competition –Current forehead neuromodulation exists, but application is for vision replacement. Tongue stimulation model exists. 

