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“Let there be 
light”



Vicious circle of 
mitochondria 
dysfunction 



• Mitochondria contains own DNA 
(mtDNA) 

• Replication of damaged mtDNA can 
lead to stalling and introduction of 
mutations or genetic loss 

• Dysfunctional mitochondria survive 
longer than healthy mitochondria



Common mitochondrial disorders

• OA: decreased activity of Complexes I, II and III

• NSAIDs (Ibuprofen, aspirin): able to inhibit mitochondrial complex I

• Acetaminophen: inhibited activities of complexes I and IV in 
cerebral cortex

• Aging – skeletal muscle: decline in activities of complexes I, II and IV

• Brain: decline in complex I and in complex IV

• Obesity: significantly fewer complex I and IV components 

References in appendix



Mitochondria Health is Linked to InflammAging



This Technology Vastly Decreases Opioid Use

Chronic Pain & Non-Thermal Laser



Non-Thermal Low-Level Laser & Brain Health



Non-Thermal Laser is Promising for 
Neurodevelopmental and Mental Health Disorders



Erchonia GVL
The MOST Energetic FDA Cleared Laser

PHOTOCHEMISTRY IS THE DEPENDENT ON THE PHOTON ENERGY (ELECTRON VOLT).. NOT POWER
Key Concept: A minimum Photon Energy of 1.7 eV is required to cause electrons to jump to higher orbits.        

You can NOT make up for a lower eV by increasing the wattage (power) to trigger the same reactions.  





Could Non-Thermal Laser (NTL) be the answer and why?

• Non-invasive

• No downtime

• No pain

• Short treatment time

• Pain-relieving properties

• Decreases swelling

• Improves blood flow

• Enhances energy production

• Optimizes mitochondrial function

• Anti-inflammatory

• Immune boosting properties

• Promotes stem cell production

• Decreases stress hormones

• Neuroprotective

• Down-regulates stress responses 
in brain

• Accelerates wound-healing

• Upregulates collagen production

• Fat loss

• Cellulite reduction

• Skin conditions



Non Thermal Laser (NTL) Improves Cellular 
Function and Stability of Mitochondria

• NTL – concentrated light that delivers highly energetic photons of 

energy into cell, optimizing overall cellular function

• Primary effect of NTL believed to affect Cytochrome C Oxidase 

(CCO/Complex IV of Electron Transport Chain), which is a rate-limiting 

mechanism for production of ATP within the mitochondria

• Mitochondria – cell's powerhouse that are master controllers of cellular 

function, immune responses, and controlling inflammation:
• NLT can dampen inflammation, improve mitochondrial function, and 

optimize our genetic expression to enhance overall quality of life



Electromagnetic spectrum and its physiological 
effects on various microorganisms

Can biowarfare agents be defeated with light?. Virulence. 2013;4(8):796-825



University of Illinois at Chicago

635nm 
Mitochondrial Activity 
Proliferative activity 
Production of IL-10

405nm
Reduction of Apoptotic cells on fibrous tissues
Improved breakdown of scar tissue due to high eV

532nm
Reduction of TGF-B
Biggest stimulation of stem cells



SUMMARY

• For a photon to work it has to be absorbed; if it’s not being 
absorbed it’s not working

• To allow electrons to move to higher orbit, the wavelength must be 
between 380 nm – 683 nm

• High power vs. low power; less is proven more effective

• The lower the wavelength, the more electromagnetic transfer of 
energy

• Photochemistry cannot be achieved with infrared light or thermal 
laser



A NON-THERMAL LASER CLINICALLY PROVEN FOR REDUCING CHRONIC OR 
ACUTE PAIN, PROMOTE HEALING AND REDUCING INFLAMMATION VIA 

FDA CLEARED LEVEL ONE (510k) STUDIES

THE MOST ENERGETIC LASER OUTSIDE THE US!

Also...
• Plethora of Health/Wellbeing Advantages
• Mitochondrial Stimulation
• Promote ATP & Nitric Oxide Production
• in Damaged Tissue
• Improve overall Efficacy in Treating Skin Conditions
• Anti-Microbial Effects
• Stimulate Vagal Nerve & Gut Function

Red 635nm & Violet 405nm



"The addition of the violet light application with the red light 
has revolutionized my approach to treating musculoskeletal 

injuries. The lights synergy has increased my clinical outcomes 
substantially." 

- Dr. Robert Silverman

https://www.prweb.com/releases/erchonia_receives_first_ever_fda_510k_pain_indication_using_a_violet_laser/prweb16626933.htm 

https://www.prweb.com/releases/erchonia_receives_first_ever_fda_510k_pain_indication_using_a_violet_laser/prweb16626933.htm




Frontiers in NeuroScience. Feb 7, 2018;12:1-8

BASIC ANATOMY AND FUNCTIONS 
OF THE VAGUS NERVE





Psychology Today. July 6, 2016

VAGUS NERVE STIMULATION DRAMATICALLY 
REDUCES INFLAMMATION

• Stimulating vagus nerve:
• Acetylcholine

• Reduces inflammation

• Improves outcomes in RA

• Inhibits cytokine production



Frontiers in NeuroScience. Feb 7, 2018;12:1-8

TBI - VAGUS

• Vagus nerve “rest and digest”

• PNS and SNS cannot both be dominant at the 
same time

• Following TBI patients find themselves in 
sympathetic state dominance:

• Shutting down PNS

• Affecting normal functionality of vagus 
nerve

• Slowing digestion dramatically through 
mechanism of MMC



Vagus nerve demo

The perfect 10

, , ,



Erin Cernkovich Barrett et al. Adv Nutr 2014;5:268-77

Molecular 
cascade of 
events after a 
mild traumatic 
brain injury



Dr. Rob’s 
Concussion 

Protocol

Multisystem approach:

• Musculoskeletal system

• Balance

• Visual disturbances

• Laser

• Nutrition support



Shining light on the head: Non-thermal laser for 
brain disorders

BBA Clin. 2016 Dec;6:113-124. Published online 2016 Oct 1Journal of Neuroscience Research, first published 13 November 2017; 96(4):731-43



Low-level Laser effectively prevents second brain injury induced by immediate early response gene X-1 deficiency.  Zhang, J Cereb Blood Flow Metab. 2014

“NTL therapy suppressed pro 
inflammatory cytokine expression of 
IL-1b and IL-6…  The protective effect 
of NTL may be ascribed to enhanced 
ATP production and selective 
modulation of pro inflammatory 
mediators.”



Macrophages 

• NTL modulates ratio of M1 & M2 macrophage phenotypes, reducing 
proinflammatory cytokines and chemokines, increasing anti-
inflammatory cytokines, thus balance inflammation process

A Liebert, B Bicknell, W Markman, H Kiat. A Potential Role for Photobiomodulation Therapy in Disease Treatment and Prevention in the Era of COVID-19. Aging 
and disease, 2020/12/01;1352(11)



Violet light/NMDAR

Key takeaway:

405 Nm violet light shown to effectively target NMDAR (glutamate) 
receptor sites in both CNS and PNS allowing for the modulation of 
glutamate. Ultimately, both pain and excitotoxicity were decreased

eLife 2017;6:e23545 DOI: 10.7554/ELIFE.23545

https://doi.org/10.7554/eLife.23545


Brain facts – don’t use hot laser!

• 2% of human body mass

• 25% of body’s total glucose utilization

• 20% of O2 consumption

• Most cerebral processes are sensitive to temperature fluctuations

• Temperature fluctuations intrinsically modulate behavioral changes 
and reflexively generate autonomic responses

• Hypothermia shown to protect against excitotoxicity 

Wang H, Wang B, Normoyle KP, et al. Brain temperature and its fundamental properties: a review for clinical neuroscientists. Front Neurosci. 2014 Oct 8;8:307





NTL therapy for 

chronic 
low-back pain



FX635

• Double-blind and placebo

• 255 patients

• 49% average pain reduction post-
treatment protocols

• No other therapies used

• Comparison (JAMA 2018) – 119 patients:
• Opioids – 20%

• Non-opioids – 26% (mainly NSAIDs)

• Implemented adjunctive therapies



FX405 – the world’s MOST ADVANCED laser

• 3 red diodes 

• 1 violet diode (new) 

Dr. Rob’s take:

• 20% improvement in outcome

• In half the time

1st and Only 

Noninvasive Technology to receive FDA Clearance for 
Overall Nociceptive Musculoskeletal Pain



Laser using FX635 and Violet to Treat Low Back Pain

Testing a theory 



Conclusion:
- Bacteria common in spinal disc 
material of people undergoing spinal 
surgery

- Moderate evidence for relationship 
between presence of bacteria and 
both low back pain with disc 
herniation and Modic Type 1 change 
associated with disc herniation

- Modest evidence for causation

Urquhart, D.M., Zheng, Y., Cheng, A.C. et al. Could low grade bacterial infection contribute to low back pain? A systematic review. BMC Med 13, 13 (2015)



Conclusion:

- Data suggests anaerobic p. 
acnes could induce 
inflammatory effects on 
intervertebral disc through 
TLR signaling  

- Understanding contribution 
and interplay between all 
inflammatory drivers  - 
responsible and effective 
treatment for low back pain

Gorth DJ, Shapiro IM, Risbud MV. Discovery of the drivers of inflammation induced chronic low back pain: from bacteria to diabetes. Discov Med. 2015 Oct;20(110):177-84



Is infection the possible initiator of disc disease?

Conclusion:

Study demonstrates bacterial specific proteins and host defense 
proteins to infection which strengthen hypothesis of infection as 
possible initiator of disc disease 

S Rajasekaran, C Tangavel, SN Aiyer, et al. ISSLS PRIZE IN CLINICAL SCIENCE 2017: Is infection the possible initiator of disc disease? An insight from proteomic 
analysis. Eur Spine J, 6 Feb 2021;26:1384–1400 



Low level light therapy (LLLT) modulates inflammatory 
mediators secreted by human annulus fibrosus (AF) cells 
during intervertebral disc degeneration in vitro

Key Takeaway:

• Inflammatory microenvironment in AF cells suppressed by LLLT (IL-6 
and 8 levels)

• Results indicate LLLT is potential method of IVD treatment

• 405 NM – most positively affected IL-6

Photochem Photobiol 2015, Mar-Apr;91(2):403-10



Effectiveness of LLLT in patients with discogenic 
lumbar radiculopathy

• 110 patients

• 55 patients treated with LLLT and conventional PT

• 55 patients treated with conventional PT alone

• Both groups received 18 treatment sessions

Results: LLLT/PT group had significant improvements over PT alone:

• Local trunk movements

• Pain intensity

• Related functional disability

• No side-effects after LLLT use

Ahmed I, Bandpei MAM, Gilani SA, et al. Effectiveness of Low-Level Laser Therapy in Patients with Discogenic Lumbar Radiculopathy: A Double-Blind Randomized 
Controlled Trial. J Healthc Eng. 2022 Feb 27;2022:6437523



THYROID
Hashimoto’s disease
Thyroid hormone levels

MUSCULOSKELETAL
SYSTEM
Arthritis/Joint pain
Soft-tissue injury
Cytokines, MMPS

BODY
COMPOSITION
Obesity

LPS

INSULIN
Blood sugar problems
Insulin resistance
Pre-diabetes/diabetes

LIVER
Liver dysfunction
Toxins/chemical overload

GI TRACT
Food sensitivities
Leaky gut syndrome
Yeast/Fungus
Dysbiosis (    Good bacteria)

BRAIN
Satiety
Inflammatory
Neurodegeneration

Dr. Rob’s
GUT MATRIX



Photobiomics ability to alter microbiome

• Laser light can affect the microbiome indirectly through the daily 
circadian rhythm

• Circadian clock regulating levels of metabolites, including those from 
the microbiome, which in turn can affect metabolome

• Disrupted circadian rhythm on microbiome shows that bacteria 
responsible for decreased gut integrity and increased LPS occurs

• Favorable improvement in good bacteria (400 fold) 

• Significant difference in microbial diversity between PBM and sham

Liebert A, Bicknell B, Johnstone DM, et al. "Photobiomics": Can Light, Including Photobiomodulation, Alter the Microbiome?. Photobiomodul Photomed 
Laser Surg. 2019;37(11):681-693



Laser light inhibits biofilm formation in vitro and in vivo 
by inducing oxidative stress

• Blue (violet) light – efficacy in decreasing viability of various bacterial 
species:
• Pseudomonas aeruginosa

• Porphyromonas gingivalis

• Helicobacter pylori

• Staphylococcus aureus (MRSA)

K Rupel, L Zupin, G Ottaviani, et al. Blue laser light inhibits biofilm formation in vitro and in vivo by inducing oxidative stress. npj Biofilms Microbiomes, 9 Oct 2019;5:29

Result:

• Blue (violet) laser light exerts direct antimicrobial activity on P. 
aeruginosa grown in planktonic state, on solid surfaces and as 
biofilms



Plantar Fasciitis Laser Protocol

• 2 treatments a week for 3 weeks

• Area- top of foot ( Dorsal Aspect), the myofascial junction of the heel 
and the plantar aspect of the heel 

• All treated simultaneously. 10 minutes per area



Chronic Heel Pain Plantar Fasciitis

Baseline Week 1 Week 2 Week 3 Endpoint

Test 0 -13.47 -19.65 -19.79 -29.58

Placebo 0 -5.82 -10.96 -8.68 -5.38
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Reported heel pain on the VAS across study durgation by treatment group 

(n=69) 

Low-Level Laser Therapy for the Treatment of Chronic Plantar 
Fasciitis 
A Prospective Study 

James R. Jastifer, MD1,Fernanda Catena, MD2,Jesse F. Doty, MD3,Faustin Stevens, MD4,Michael J. Coughlin, MD1 

Abstract 

Background: Plantar fasciitis affects nearly 1 million people annually in the United States. Traditional nonoperative management is successful 

in about 90% of patients, usually within 10 months. Chronic plantar fasciitis develops in about 10% of patients and is a difficult clinical 

problem to treat. A newly emerging technology, low-level laser therapy (LLLT), has demonstrated promising results for the treatment of acute 

and chronic pain.  

Methods: Thirty patients were administered LLLT and completed 12 months of follow-up. Patients were treated twice a week for 3 weeks for a 

total of 6 treatments and were evaluated at baseline, 2 weeks post procedure, and 6 and 12 months post procedure. Patients completed the 

Visual Analog Scale (VAS) and Foot Function Index (FFI) at study follow-up periods.  

Results: Patients demonstrated a mean improvement in heel pain VAS from 67.8 out of 100 at baseline to 6.9 out of 100 at the 12-month 

follow-up period. Total FFI score improved from a mean of 106.2 at baseline to 32.3 at 12 months post procedure.  

Conclusion: Although further studies are warranted, this study shows that LLLT is a promising treatment of chronic plantar fasciitis.  

Level of Evidence: Level 4, case series.  

 plantar fasciitis  heel pain  laser therapy 

Plantar heel pain is one of the most common pathologies of the foot, accounting for up to 15% of foot-related symptoms presenting to 

physicians and 1% of all visits to orthopedic surgeons.30 The clinical manifestations can be disabling, and despite its high incidence, the 

specific cause of plantar fasciitis is poorly understood; it is likely multifactorial and may be associated with systemic disease, local changes to 

the plantar fascia tissue, or altered foot and ankle biomechanics.8,14,20,24,32 

The choice of nonoperative treatment is largely up to the physician. Numerous treatment options exist, including stretching, night splints, 

orthotics, casting, steroid injections, and anti-inflammatory medications. There is limited high-level evidence to support one treatment over 

another.11 The treatment of plantar fasciitis can be frustrating, yet about 90% of patients will respond favorably to nonoperative treatment, 

usually within 10 months.10⇓-12 

Failure of these measures occurs in about 10% of patients, resulting in chronic plantar fasciitis and a difficult clinical problem. There is also 

limited high-level evidence guiding the treatment of this group of patients. A recent study showed that up to 55% of foot and ankle surgeons 

would consider surgery for the treatment of plantar fasciitis refractory to 10 months of nonoperative management.11 

Short of surgery, a new treatment for chronic plantar fasciitis is low-level laser therapy (LLLT), which has been used extensively in other areas 

of the body. It has become increasingly popular because it is painless, is noninvasive, and has shown short-term efficacy in the treatment of 

plantar fasciitis.18,21 The purpose of this clinical study was to determine the effectiveness of LLLT in the treatment of chronic plantar fasciitis.  

months. Thirty of the 34 patients elected to enroll and completed 12 months of follow-up. The original 16 treatment group participants had 

already received treatment and so were followed to the 12-month endpoint. The 14 from the original placebo group were converted to a 

treatment group, administered treatment, and followed to the 12-month endpoint.  

 



Efficacy of LLLT with lower extremity 
tendinopathy or PF

Conclusion:

LLLT significantly reduces pain and 
disability in lower extremity 
tendinopathy and plantar fasciitis 
in the short and medium term 

Naterstad IF, Joensen J, Bjordal JM, et al. Efficacy of low-level laser therapy in patients with lower extremity tendinopathy or plantar fasciitis: systematic 
review and meta-analysis of randomised controlled trials. BMJ Open. 2022 Sep 28;12(9):e059479





LLLT treatment in patients with frozen shoulder

Results: Laser vs. placebo group

• Significant decrease in overall, night, and activity pain scores at end of 
4, 8, 16 weeks 

• Significant decrease in shoulder pain and disability index (SPADI) 
scores end of 4, 8, 16 weeks 

• Significant decrease in disability of arm, shoulder, and hand 
questionnaire (DASH) scores at the end of 8 and 16 weeks 

• Significant decrease in HAQ scores at end of 4 & 8 weeks

Stergioulas A. Low-power laser treatment in patients with frozen shoulder: preliminary results. Photomed Laser Surg. 2008 Apr;26(2):99-105



Efficacy of LLLT for shoulder tendinopathy

Conclusion:

• 17 randomized controlled trials (RCTs)

• Optimal LLLT can offer clinically relevant pain relief and initiate a more 
rapid course of improvement, both alone and in combination with 
physiotherapy interventions

Haslerud S, Magnussen LH, Joensen J, et al. The efficacy of low-level laser therapy for shoulder tendinopathy: a systematic review and meta-analysis of 
randomized controlled trials. Physiother Res Int. 2015 Jun;20(2):108-25



LLLT combined with exercise for subacromial 
impingement

Conclusion:

LLLT combined with exercises:

• Reduce pain intensity

• Improve shoulder function

• reduces medication intake over 3 months

Alfredo PP, Bjordal JM, Junior WS, et al. Efficacy of low-level laser therapy combined with exercise for subacromial impingement syndrome: A randomised 
controlled trial. Clin Rehabil. 2021 Jun;35(6):851-860



Order now 
on 

ImmuneReboot.com 



Dr. Rob’s 
Mastermind 
Laser Group
on FB

Join



www.DrRobertSilverman.com

@drrobsilverman

@drrobertsilverman

@DrRobertSilverman

facebook.com/groups/mastermindlasergroup

http://www.drrobertsilverman.com/
http://facebook.com/groups/mastermindlasergroup


Is Transcranial Laser Therapy 
effective in acute phase 
recovery post TBI?

Low level laser therapy (LLLT) effective 
in reduction of pain, swelling and 
inflammation Chung. Ann Biomed, 2012, 
improves cerebral circulation Tian. Lasers 

Surg Med 2016 and                                       
may “significantly improve neural 
function, decreased lesion volume, 
augment cell proliferation and even 
protect the brain against neuronal 
damage.” Xuan W, et al. Transcranial LLLT improves 
neurological performance in TBI in mice, PlosOne



Is Transcranial Laser Therapy efficacious in acute 
phase recovery post TBI?

• Low Level Laser therapy  improves neurological performance in TBI   
(PLoS One, 2013)

• Treatment can stimulate growth of new nerve tissue (Xuan W, et al. 
Transcranial LLLT enhances learning, memory, and neuroprogenitor cells after TBI in mice, J 
Biomed Opt, 2014 Oct(10);19)

• Also been shown to modulate oxidative stress and nitric oxide 
production (Manchini. PLoS One, 2014.  Chen. PLoS One, 2011)

• LLLT down-regulates pro-inflammatory microglial cytokine 
expression (Song, 2012)



Is Transcranial Laser Therapy efficacious in acute 
phase recovery post TBI? (cont’d)

• 635 nm LLLT modulates NF-kB signaling pathways (Lim, 2013)

• Laser shown to mitigate cell apoptosis (Moreira, 2011)

• Transcranial Laser Therapies researched in stroke injury (Naeser, 

2011and Lampl 2007) and in clinical trials (Stemer, 2010)

• LLLT improves cognitive deficits and inhibits microglial activation 
after controlled cortical impact in mice (J Neurotrauma, 2012 Jan 20)



LLLT for BDNF

Conclusion: Benefit of LLLT to the brain is mediated by stimulation of 
BDNF production, which may in turn encourage synaptogenesis.

LLLT may have applications for neurodegenerative conditions
Xuan W, Agrawal T, huang L, et al. J Biophotonics. 2015 Jun;8(6):502-11

Study suggests upregulation of BDNF with LLLT can ameliorate AB-
induced neurons loss and dendrite atrophy.  Thus, identifying a novel 
pathway by which LLLT protects against AB-induced neurotoxicity
J Mol Neurosci 2013 Aug 14;33(33):13505-17
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