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recruit new neural connections to compensate for loss of motor or sensory
function with other areas of the brain. One way to catalyze the formation of _ L _ .
new connections is through electrotactile stimulation. Stimulation of the tongue DeS | g n ' I n | tl al P r OtO ty p eS I:| n al P r Ototy p e an d TeS'“ n g
in this manner has shown promising rehabilitative results for patients with ] 4

balance disorders; however, not all patients are able to hold a tongue _
stimulator Iin its proper position. A face mask design that stimulates the same PUTIEOa
neural branch was thus requested for research purposes. The chosen design g .
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electrical stimulation. The prototype successfully applied random stimulation to | B /lectrodes=u-drive screws Figure 10: Competition for facial stimulation for balance disorders that is highly
one subje_ct._ I_Drocesses usfed t(_) crea?e this design proved to be_ spec_lflc to -2.46 mm long involves a forehead stimulator model made invasive and involves the implantation
only one individual and while stimulation was successful, the stimulation -7 85 mm head diameter for vision replacement.? of electrode paddles directly onto the
threshold results were less repeatable than desired. Future work includes 6 electrodes cortex.*
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making the electrode-skin interface more reliable, creating a non-specific mask B | W
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for use by multiple face shapes and increasing the coverage are of the mask. A i $ \ .
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DesigniCriteria

-Must not be uncomfortable to wear

Background

Neuromodulation - d N ) B x 25 mm wide elastic -30-min./session once a week
{ 'S . _ " >
A Electrotactile stimulation or drugs to Loss of function \ banding for straps sewn nos slb-!y e i1 it Safe
| 19s 1C (balance) Al with thread -Conductivityi withstand and utilize perspiration
manipulate the neural connections in the | A\ ¢ Amprovements from initial -Weigh less than 250 g +
brain! - SR b AN ‘ | ] . . .
ATakes advantage of brain plasticity ) e \ x|\ \‘ 1 prototypes | _(83;)]%0 mechanical contact and electrical connection G d
_ neuromodulation -more stable electrode Figure 4: First prototype Figure 5: Second prototvpe 00
A New neural pathways form in damaged . .. ' . . . J prototyp
f hp il y 9 therapy > S { - "\ connections using a pre-made plastic made from a ski mask. -Current-controlled (<1O mA) for Safety
areas for renabilitation &_I_& Figure 3: Final prototype on -covered entire face mask to mold the silicone. -Virtual ground CO Ntact
Tongue Stimulator i _easi -Nontoxic materials
,5? Electrode array stimulates (S*bict wemps) A @ sublect sasierfoputon zomtytpe g $75 zomtytpe % $45 -Electrodes
fi tﬂ:‘_.ll er{::inh Random pattern O S a _ 0S a _ _ : . . :
surface of tongue unction hat s L electrotactile ot SE fSilicone poured into pre-made mask  APolyester and elastin ski mask -Should not react with skin (gold, stainless, platinum)
ARandom patterns of being stimulated stimulation east AL8 electrodes /50 electrodes -Smooth head (minimal edge effect)
stimulation has shown J J AElectrodes=u-drive screws AElectrodes=u-drive screws as in -Prototype cost <$3,000
promise to rehabilitate -1.48 mmlong brototype 1
hal disord -1.24 mm head diameter Aros I: W k
a_ance 'SO_r ers. s Aros -conformed to most of face U t U re O r
AS“m_UlateS tngem'nal_nerVe eaaaaccton: -easy to mold -no additional attachment needed
A Device must be held in the | -electrical stimulation worked Amprovements to be made _Straps
mouth to be effective ra——— — Amprovements to be made -poor electrode attachment Need diustable f t
Figure 1: Subject using and regain of -lack of specificity to face -uneven contact force ] ee_ a more adjustable forma _ .
tongue stimulato? fnction didnot cover half -ootcortaatiogentre face -Application of Velcro could alleviate this issue
Figure 2: Flowchart describing -poor electrode-wire connections -Manufacture Process
rehabilitation using neuromodulation. -Must take less time
s Use R (e 1)
otivaton e 7+ Elat v -Use MRI (Figure 12) _
Figure 7: Flat view of the . _ o ihili ing- i . . . F 12: An MRI
final prototype ::|?]ure g posgqmng O1t= thAe elec;rodes on L 12 ) Reﬁroduublllty Testlhng. Threshold Stimulu _Use rapid prototyping technique for mold Cé)%lil:ieprovidg " 3Dscan
The tongue stimulator is not ideal for all test subjects such as those who e oSunlectos tace. hbbtaglng whete eac -Increase Coverage Area rendition of the face.

1 1 1 eleCtrOde tOUCheS and the relatlve Standard EI t d t t " t (taken from http://web2.uwindsor.ca/courses/phys
kannOt hOld the deVICe N thelr mOUthS N . error (SE) N the three Separate threshold g - -electrode contac Improvemen S ics/high_schools/2006/Medical_Imaging/mri.html)
Aequire the use of their mouths during rehabilitation. reproducibility tests (shown in Figure 9). - o ]
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) e . emveseruny ooar S e, most 52, 32 6 Conclusions
Additionally, research may show that effects of stimulating the face is P J purpie, ' S
greater or can be used for different applications than those of the = 5 5 : ; }} | } Overall, our final prototype met our goals:
tongue stimulation. i 35 4 % . } ;} s H “ ! . 1. Can electrically stimulate the face. |
| | | Figure 8: Testing : j%cn 3 J ¢ H} ;. } i% g.cHtontfblorlmtsdto mt_ost areas of subjectoOs
Goal: To create a device so that our client may test the effectiveness of orocedure setup. In = - -- f - Fas Stable electrode connections. | |
neuromodulation through a facial sensory channel. testing, the subject Y ¢ } However, there are also a few key areas which could be improved:
controlled the = 1 1. Better conform to concave areas of face.
R ef arences stimulation intensity of st-ms\ T 0 2. Better position reproducibility of mask on face (as measured by very
each electrode [IL§  Display == 0 10 20 30 low standard error in stimulation threshold reproducibility testing).
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