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Clinical 
Overview

✓Activates Spinal Cord (TCN) and Vagus Nerve 
Simultaneously

✓Potential to Restore Autonomic Imbalance

✓Potential to Block Inflammation via the 
Cholinergic Anti-Inflammatory Pathway

✓Potential to Put Order Back into the Disordered 
Metabolic State

✓Potential to Reduce Pain, Blood Sugar, Narcotic 
Urge/Hyperalgesia

Information is confidential, privileged and only for the information of the intended recipient and may not be used, published or redistributed without the prior written consent of NeuroSolutions 100.
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•1966: Sheldon, Trigeminal Neuralgia, Open surgical CNS placement

•1967: Wall & Sweet, Sciatic pain, Open surgical PNS placement

•1980: Law, Stump Implantation, Open surgical PNS placement

•1984: FDA Approval of Open Surgical PNS

•1997: FDA Approval of Open Carotid Sheath VNS

•1999: Weiner & Reed & Alo, Percutaneous PNS = PENS

•Trigeminocervical Nucleus (TCN) for Occipital Headache (Goadsby, et. al)

•2021 (December): NS100 combined TCN-VNS PNS/PENS

•Neurostimulator/Neuromodulation Division of FDA (Predicate = Sprint PNS)

PNS —> VNS —> PENS

Information is confidential, privileged and only for the information of the intended recipient and may not be used, published or redistributed without the prior written consent of NeuroSolutions 100.

3



Neuromodulation Division of the FDA cleared Trial PNS/PENS/VNS Class II 
Medical Device as non pharmacologic aid to reduce the symptoms of chronic pain 
associated with diabetic neuropathy. 

•4 independent, programmable, titanium electrode arrays precisely implanted 
activating:

•TrigeminoCervical Nucleus
•C1-2-3 Cervical Spinal Roots (LON,GAN)
•Trigeminal Nerve (ATN)

•Vagus Nerve (ABVN)
•Opioid, Nicotinic, Cannabinoid Receptors

•PANS > SANS 
•Cholinergic Anti-inflammatory Pathway

•Vagal Control of the Metabolic State
•Neuroendocrine
•Immune Response

•Can increase quality of life and functionality by minimizing medication side 
effects (e.g. opioids, NSAIDS, tricyclics, anti-epileptics, etc.), improving diagnostic 
accuracy (e.g. narcotic hyperalgesia) and potentially modifying end-organ 
disease state. (Level 1 RCT)

Information is confidential, privileged and only for the information of the 
intended recipient and may not be used, published or redistributed 
without the prior written consent of NeuroSolutions 100.

NS100 Combined TCN-VNS Neurostimulator 
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NS 100 and Painful Diabetic Neuropathy (PDN)

NS 100
• FDA cleared Class II Medical by Device Division of Neuromodulation
and Physical Medicine Devices
• On Label for chronic pain due to diabetic neuropathy
• Reimbursed by Medicare (including CA Medicare) and broadly by
commercial payers
• Temporary device worn up to 20 days, implanted in office or outpatient
setting

PDN
• PDN has a high negative health and economic burden
• The standard-of-care for PDN has limited efficacy with a considerable
side-effect profile

5



Using NS100 Promotes Immediate and Long-Term Patient Outcomes

ON LABEL 
• Reduces/eliminates pain*

CASCADE OF BENEFITS
• Increases exercise ability, function and wellness*
• Potential for reducing Comorbidities (cataracts, stroke, heart attacks, ED 
readmissions, wounds, amputations, ancillary medications.. )
• Reduces Insomnia / Irritability / Stress*  • Potential to reduce Insulin, oral hypoglycemics
• Potential to reduce and keep blood sugar under control 
• Potential to reduce office visits/encounters
*Based on scientific evidence/internal data

Information is confidential, privileged and only for the information of the intended recipient and may not be used, published or redistributed without the prior written consent of NeuroSolutions 100.                                                       

Proven NS 100 Treatment Outcomes 
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Trigeminocervical Stimulation Mechanisms
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Trigeminocervical Stimulation Mechanisms
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Trigeminocervical Stimulation History
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Trigeminocervical and Vagal Peripheral 
Branches

Information is confidential, privileged and only for the information of the intended recipient and may not be used, published or redistributed without the prior written consent of NeuroSolutions 100.

10



Receptor Specific Programming Activation 
(Fixed vs. Sweep) 

Real-time closed loop impedance drop locates the TCN (ATN, LON, GAN) and Vagus (ABVN) for precise titanium electrode 
array implantation.

20 minute procedure worn for 20 days (MD/DO and NP-PA in certain states)

Information is confidential, privileged and only for the information of the intended recipient and may not be used, published or redistributed without the prior written consent of NeuroSolutions 100.

NS100 Office/Outpatient Implant
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Receptor Specific Activation 
(Fixed vs. Sweep)

•“Fixed”: 1 Hz, 2 Hz, 4 Hz 
and 10 Hz (low Hz) 
sequentially …

•“Sweep”: Ascending 1 Hz, 
2 Hz, 4Hz, 10 Hz, 15Hz, 30 
Hz and 100 Hz then 
Descending …*

•Produce measurable 
Current + Power Densities 
propagating reproducible 
physiologic response —
>”Nerve Pacing”

•Level 1 RCT… 

*battery specific manufacturer data

Information is confidential, privileged and only for the information of the intended recipient and may not be used, published or redistributed without the prior written consent of NeuroSolutions 100.
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ATN + ABVN Endorphin 
Receptor Activation 
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Diabetic Peripheral 
Neuropathic Pain.

Double-blind, 
Randomized, Placebo-
controlled Longitudinal 

Trial TCN/VNS 

“Patients who demonstrated 
good glycemic control had 

quadratic reductions in 
pain…”

Information is confidential, privileged and only for the information of the intended recipient and may not be used, published or redistributed without the prior written consent of NeuroSolutions 100.
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Central Vagal Circuits Control Glucose Metabolism
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•“Wandering”, most complex, longest 
Cranial PN Medulla -> head, neck 
organs of chest/abdomen. 90% 
afferent and 10% efferent.

•Dorsal Motor + Solitary Nucleus, 
Nucleus Ambiguus, + Spinal Trigeminal 
Nucleus (direct from CN V)

•Motor/Sensory/Taste/Chemoreception 
- baroreceptors, carotid bodies, 
pharynx, tongue, heart, lungs, liver, 
pancreas, GI, Anti-
inflammatory/Immune (Cholinergic 
Anti-Inflammatory Pathway)

Vagal Bidirectional Reflexes

Information is confidential, privileged and only for the information of the intended recipient and may not be used, published or redistributed without the prior written consent of NeuroSolutions 100.

Vagus Nerve: Real-time Bidirectional 
IPM “Internal Patient Monitor” 
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Vagus Nerve Stimulation and Diabetes
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Vagus Nerve Stimulation and Diabetes
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Vagus Nerve Stimulation and Diabetes
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Vagus Nerve Stimulation and Diabetes
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Vagus Nerve Stimulation, Diabetes, and ANS Imbalance
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Vagus Nerve Stimulation, Diabetes, and Autonomic 
Nervous System (ANS) Imbalance
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ANS Imbalance: 
Sympathetic Greater Than Parasympathetic

Information is confidential, privileged and only for the information of the intended recipient and may not be used, published or redistributed without the prior written consent of NeuroSolutions 100.
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https://doi.org/10.3390/ijms23031884
Brian Loverage, Tori Tucker, Melanie St. Laurent, Scott Hepford, Michael 
Alexander, Jonathan RT Lakey (2021) Dynamic diabetes solutions: physiologic 
insulin resensitization. Medical & Clinical Research 6(8): 656-660.

ANS Imbalance => Insulin Imbalance =>  
 ATP  +    Glucagon

Brain and End 
Organ Vascular 
Dysfunction (lost 
dilatation + energy 
storage) leads to 
80% of all 
Diabetic 
Comorbidity 
including 
Neuropathy

Pulsation
Organelle

Inflammation
Disorder

Intracellular Metabolic Failure

Loss of Beta Cell Function not Mass

Information is confidential, privileged and only for the information of the intended recipient and may not be used, published or redistributed without the prior written consent of NeuroSolutions 100.
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Metabolic Failure and Chronic Inflammation

Inflammation

Pulmonary diseases

Cardiovascular 
diseases

ArthritisAutoimmune 
diseases

Neurological diseases
Alzheimer disease

Parkinson disease

Cluster headache

Migraine

Cancer

Diabetes (type 2)

Failure to return to a quiescent state may result in chronic 
inflammation, implicated in many serious medical conditions

Information is confidential, privileged and only for the information of the intended recipient and may not be used, published or redistributed without the prior written consent of NeuroSolutions 100.
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ANS + Insulin Imbalance = Type 3 
Diabetes = Alzheimer’s

Information is confidential, privileged and only for the information of the intended recipient and may not be used, published or redistributed without the prior written consent of NeuroSolutions 100.
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Modulating Immune Inflammation | Vagal ANS

The system has evolved a control circuit to modulate immune 
responses to prevent excessive inflammation 
Vagal Autonomic Nervous System (ANS). 

Information is confidential, privileged and only for the information of the intended recipient and may not be used, published or redistributed without the prior written consent of NeuroSolutions 100.
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Vagal Nerve 
Stimulation Blocks 
Inflammation 
through the 
Cholinergic Anti-
Inflammatory Pathway

Bonaz, et al., Anti-inflammatory properties of the 
vagus nerve: potential therapeutic implications 
of vagus nerve stimulation, Journal of Physiology, 
594 (20), 5781–5790 (2016).

The CAP was first associated with the 
spleen, but liver, brain, lung, pancreas and 
intestinal pathways have now been 
reported.

Information is confidential, privileged and only for the information of the intended recipient and may not be used, published or redistributed without the prior written consent of NeuroSolutions 100.
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Synergistic Vagal Control of Pain + Glucose

CNS: attenuates nociception, reduces cortical spreading 
depression, seizure and narcotic withdrawal, and 
autonomic restoration of vagal tone-imbalance; increases 
lymphatic flow,

Cardiac: Reduces heart rate and blood pressure

Pulmonary: Increases bronchodilation

Hepatic/Pancreas: Regulation/Restoration of 
Gluconeogenesis (Insulin Balance)

Gastrointestinal: Increases GI motility, neuroendocrine 
reflexes, and secretions; satiation

Splenic: Detection and regulation of systemic Inflammation - 
Cholinergic Anti-Inflammatory Pathway

Multiple Synergistic Pain Relieving Mechanisms 

Information is confidential, privileged and only for the information of the intended recipient and may not be used, published or redistributed without the prior written consent of NeuroSolutions 100.
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Trigeminocervical and Vagal Nerve Stimulation for 
Painful Diabetic Neuropathy

• Successful clinically in mitigating pain for up to 
6 months**

• Can decrease need for prescription pain 
medication and aid in opioid withdrawal 
treatment

• Potentially diagnose and Remove Narcotic 
Hyperalgesia from DPN pain presentation

• Improve patients’ function, insomnia, depression, 
anxiety and quality of life

• Central Antidromic Inhibition of WDN of Dorsal 
Horn

**Potential Vagal Control of Metabolic State - 
Improvement in Inflammatory bidirectional 
reflexes and Glucose to maintain Pain control

Information is confidential, privileged and only for the information of the intended recipient and may not be used, published or redistributed without the prior written consent of NeuroSolutions 100.
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THANK YOU
    

NeuroSolutions100

Information is confidential, privileged and only for the information of the intended recipient and may not be used, published or redistributed without the prior written consent of NeuroSolutions 100.

NS100 Combined TCN-VNS Neurostimulator 
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