KOL Expert Opinion Letter

Mechanistic Neuroscience Perspective
on Trigeminal Sensory Neuromodulation and Cognitive Health
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ACHELESS?t Z= HIESH ofAild Xt= 718t gloj2lE 7|=2 olgfet &3
dejetd Z4EE 28510 X #H MF HERQIE FEE + Ues HMA
neuromodulation EHE 7|2 EItE =+ QUCt E3| 2 7|22 XNE &5 A
dMst= 2 YgsEs TI7[8cz XjASt= YE2| “virtual mastication” 7|8t
MAZXHE Moo= SfME £ o, oyfst M2 oot 7|8 21X HEKZ &
L 2 A|AEDE 2EE MEE 240 de2 E 7ted0| UL TR XY
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1. Trigemino-Thalamo-Cortical Pathway

A KA1 A (Trigeminal nerve)2
2. Trigeminal-Locus Coeruleus Pathway (Trigeminal
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Aon, 2ouyZ2l AMZSE microglia-mediated neuroinflammation
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3. Trigeminal-Hippocampal Plasticity Pathway
s 970M= XZ Xt=0| Sioto| A Brain-Derived Neurotrophic Factor (BDNF)
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v Pilot Study (8-12 weeks)

o OtHY 8 =3x BYt

. M2 XE £
- Heart Rate Variability (HRV)
- Electroencephalography (EEG)

o|2{5t M2| X|® 3= cortical arousal network % autonomic regulationdt
A El L C-mediated neuromodulatory mechanismat HZAE JH540| ULH.
v Randomized Controlled Trial (24-52 weeks)
o sham CHZE AHA[H
« 2K 7|5 B7
- Montreal Cognitive Assessment (MoCA)
- Alzheimer's Disease Assessment Scale—Cognitive Subscale (ADAS-Cog)
D 7ls Bt XEE OS2 Z@d = QUL
- Instrumental Activities of Daily Living (IADL)
- Clinical Dementia Rating (CDR)
v Real-World Evidence Study
« 7| Arg HIO|H =&
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[0 Expert Assessment and Recommendation
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Ol2fet 2FE0|M = i, ACHELESS= XMZZ2 £2[0f HE&|= Silver Spike Point (SSP)
7|8k OJM| H7] X=E2 8ol ofAHE 22 28S ZHSk= H0{2{2 neuromodulation
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XY EHAOM = AEQIX|ZO(Mild Cognitive Impairment, MCI) 2HXO|A{C] ZIF O
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ANH 218 2EHe 2 HESI|ol= =7H8e 274 £X0| Hasith agLt 7|1&
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(mastication-brain axis), 12|11 &0} 7|8t MZAZ[AENIo| HA LS FTUEHC=E
g [0, ACHELESS 7|=2 QIX| 7|5 /X & X|Of ot A7 ZOfojA F7t=el
UM HFE AL 77t A= |90/ neuromodulation SHE 7|82 HItEICE
M2tM ek CHAE o A E Sl siY 7|=2| Me|gy zaf, HE3 2 &9
g 71", 12| QX 7|5 #H A on|E ECt HeHS| fEHstks 0| HRdH,
olg{et ¢itt= HIHESH CIX[E 7|4 MAXZHE 7|2 MEE 7582 HAZ
= US Ae= WCHECH
[0 Key Scientific References

1. LC-NE systemi} ¥X3s}0|HE Ha|

LC-NE A|AEIZ2 LXSO[HHEOAM ZHE 27| He| Bt LiEE & 89 &
StLEZ 2N ol L2 OYZZ2 microglia 24 A MEEE ZHZ2 S

MEBEHES AHSt= FL0| MAIE2 AL

* Heneka M, et al. Locus ceruleus controls Alzheimer's disease pathology by modulating
microglial functions. Proceedings of the National Academy of Sciences (PNAS). 2010.
(LC-NE-microglia—AD pathology)

* Beardmore R et al. The locus coeruleus in aging and Alzheimer's disease: A systematic
review. Journal of Alzheimer's Disease. 2021. (LC degeneration in aging and AD)

* Weinshenker D. Long road to ruin: Noradrenergic dysfunction in neurodegenerative disease.
Trends in Neurosciences. 2018. (Noradrenergic system in neurodegeneration)

* Sara SJ. The locus coeruleus and noradrenergic modulation of cognition. Nature Reviews



Neuroscience. 2009. (LC-NE cognitive regulation)
* Betts MJ, et al. Locus coeruleus imaging in neurodegenerative diseases. Nature Reviews
Neurology. 2019. (LC degeneration and neurodegenerative disease review)

2. Trigeminal nerve stimulation (TNS / eTNS)Z} k| 7|5
HAE X=F2 27 24d A|AH=, Fo| HESA, XtedldA =Fo I
U= neuromodulation 7|&2 AT UCEH

* Westwood SJ, et al. External trigeminal nerve stimulation for cognitive and psychiatric

mjo

=
=

I

disorders: systematic review and meta-analysis. Brain Stimulation. 2023. (eTNS clinical and
cognitive evidence)

* Seminck N, et al. External trigeminal nerve stimulation modulates pupil dilation and arousal
networks. Brain Stimulation. 2024. (eTNS — LC modulation evidence)

* Arias DE, et al. Effects of trigeminal nerve stimulation on cortical excitability. Frontiers in
Human Neuroscience. 2024. (TNS cortical modulation)

* McGough JJ, et al. Trigeminal nerve stimulation for attention-deficit/hyperactivity disorder:
double-blind pilot study. Journal of the American Academy of Child & Adolescent
Psychiatry. 2019. (clinical TNS neuromodulation evidence)

3. Trigeminal nerve stimulationZ} L& &F =H
AMAHAA XE2 H"@F =F U cerebrovascular regulationdt #EE A
HE0f AL

* White TG, et al. Trigeminal nerve stimulation and control of cerebral blood flow. Frontiers

0|

ujn

in Neurology. 2021. (Trigeminal nerve and CBF regulation)
* Purdy JS, et al. Neuromodulation of cerebral blood flow using trigeminal nerve stimulation.
Cerebrovascular Diseases. 2015. (TNS-induced CBF modulation)

4. Mastication-brain axis (X% &3t 2IX| 7|5)

NI 2E52 ofoh A, MHEY BE Z7) BDNF U S7tet BAF ATES0|

210g|0] AL

* Chen H, et al. Mastication and hippocampus-dependent cognitive function: a review.
Physiology & Behavior. 2015. (Mastication-hippocampus—cognition)

* Onozuka M, et al. Mapping brain regions activated during chewing in humans. Journal of
Dental Research. 2002. (Chewing-induced brain activation)

* Okamoto N, et al. Relationship between tooth loss and mild cognitive impairment. Journal
of Neurology Neurosurgery & Psychiatry. 2010. (Dental loss and MCI risk)

* Weijenberg RAF, et al. Mastication as a potential strategy to prevent dementia. Ageing
Research Reviews. 2018. (Mastication-cognition review)



5. Mastication-BDNF 3 neuroplasticity
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