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What is claimed is: 

1. A mouthpiece for providing non-invasive neuromodulation to a patient, the 

mouthpiece comprising: 

an elongated housing having an anterior region and a posterior region, the 

elongated housing having (i) a non-planar exterior top surface and (ii) an 

interpenetrating network of ribs disposed within the housing, at least some of the ribs 

aligned parallel to a longitudinal axis of the elongate housing and at least some of the 

ribs aligned perpendicular to a longitudinal axis of the elongated housing the 

interpenetrating network of ribs forming pockets in a posterior region of the elongated 

housing and elastically responding to biting forces generated by the patient; 

a spacer attached to the top surface of the housing for limiting contact between a 

patient's upper teeth and the exterior top surface of the elongated housing; and 

a printed circuit board mounted to a bottom portion of the elongated housing, the 

printed circuit board having a plurality of electrodes for delivering subcutaneous local 

electrical stimulation to the patient's tongue. 

 

2. The mouthpiece of claim 1 further comprising ribs aligned parallel to a 

longitudinal axis of the elongated housing. 

 

3. The mouthpiece of claim 1 further comprising ribs aligned perpendicular to a 

longitudinal axis of the elongated housing. 

 

4. The mouthpiece of claim 1 further comprising ribs aligned parallel to a 

longitudinal axis of the elongated housing and ribs aligned perpendicular to a 

longitudinal axis of the elongated housing. 

 

5. The mouthpiece of claim 1 further comprising integrated circuits located in the 

pockets. 
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6. The mouthpiece of claim 2 wherein the ribs have a rectangular cross section. 

 

7. The mouthpiece of claim 2 wherein the ribs are comprised of arches. 

 

8. The mouthpiece of claim 1 further comprising one or more columns extending 

away from an interior surface of the elongated housing, the one or more columns 

configured to contact the mounted printed circuit board. 

 

9. The mouthpiece of claim 1 wherein the structural elements can withstand a force 

of 700 Newtons without causing plastic deformation of the mouthpiece. 

 

10. The mouthpiece of claim 1 further comprising a rectangular sheet embedded on 

an interior surface of the elongated housing and located in a posterior region of the 

elongated housing, the rectangular sheet connecting the interpenetrating network of ribs. 

 

11. The mouthpiece of claim 2 further comprising a curvilinear sheet embedded on 

an interior surface of the elongated housing and located in a region connecting the 

anterior region and the posterior region of the elongated housing, the curvilinear sheet 

connecting the ribs aligned parallel to a longitudinal axis of the elongated housing. 

 

12. A mouthpiece for providing non-invasive neuromodulation to a patient, the 

mouthpiece comprising: 

an elongated housing having an anterior region and a posterior region, the 

elongated housing having (i) a non-planar exterior top surface and (ii) an 

interpenetrating network of ribs disposed within the housing, at least some of the ribs 

aligned parallel to a longitudinal axis of the elongate housing and at least some of the 

ribs aligned perpendicular to a longitudinal axis of the elongated housing, the 

interpenetrating network of ribs forming pockets in a posterior region of the elongated 

housing and elastically responding to biting forces generated by the patient; and 

a printed circuit board mounted to a bottom portion of the elongated housing, the 
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printed circuit board having a plurality of electrodes for delivering subcutaneous local 

electrical stimulation to the patient's tongue. 

 

13. The mouthpiece of claim 12 further comprising ribs aligned parallel to a 

longitudinal axis of the elongated housing. 

 

14. The mouthpiece of claim 12 further comprising ribs aligned perpendicular to a 

longitudinal axis of the elongated housing. 

 

15. The mouthpiece of claim 12 further comprising ribs aligned parallel to a 

longitudinal axis of the elongated housing and ribs aligned perpendicular to a 

longitudinal axis of the elongated housing. 

 

16. The mouthpiece of claim 12 further comprising integrated circuits located in 

the pockets. 

 

17. The mouthpiece of claim 13 wherein the ribs have a rectangular cross section. 

 

18. The mouthpiece of claim 13 wherein the ribs are comprised of arches. 

 

19. The mouthpiece of claim 12 further comprising one or more columns extending 

away from an interior surface of the elongated housing, the one or more columns 

configured to contact the mounted printed circuit board. 

 

20. The mouthpiece of claim 12 wherein the structural elements can withstand a 

force of 700 Newtons without causing plastic deformation of the mouthpiece. 

 

 


