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• 2013: Graduation as M.Sc. International Development Economics & Global Health 

• Since 2013: Collaboration with WeberMedical: Business Development and Research 

• Since 2013: Co-founder and co-president of ISLA Research Group - a non-profit scientific organization that conducts in-vivo-research in the 
area of antimicrobial photodynamic therapy. 

• 2015: Co-author of the book “Low-Level-Laser-Therapy: Foundations and Clinical Applications”. 

• Since 2019: Founder and CEO of J-MedTech-Consulting: Consulting agency for clinic set ups, distribution of other technologies in the sector 
of integrative medicine. 

• Since January 2022: Student of “Post-Graduate Diploma in Neuroscience and Psychology of Mental Health” at King´s College London 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mechanisms of Action 



 

 
 
 

Transcranial Low-Level Laser Therapy (TLLLT) is the direct irradiation of the human brain with highly focused infrared lasers. 

Unlike other wavelengths, infrared light has the ability to penetrate bones and to bring light energy to the targeted brain areas. 

Light energy is absorbed by different types of cells to trigger a broad range of intra-cellular effects. 

 
 

 

 

 
LED therapy is non-invasive, painless and non- 

thermal. 

Why infrared light? 
 

The optimum wavelength for max. skull penetration is between 
805 nm and 830 nm (infrared). 

 
Studies show that the light reaches a depth of 4-5 cm past skull 
(or 3 cm into brain tissue) 

Transcranial Low-Level Laser Therapy Basics 



 

Mechanisms How PBM affects cellular activity in the brain 

 
 
 
 

Stimulation of the mitochondrial respiratory chain (cytochrome c oxidase) Increases ATP production 
 
 

 

 

Release of NO by photodissociation vasodilatory effects 
• Improves lymphatic flow = Increased cerebral blood flow 

• Activation of beneficial cellular pathways 
 
 

 

Brief increase in reactive oxygen species Stimulates cytoprotective, anti-oxidant, anti- inflammatory, and anti- 
apoptotic effects in cells 

 
 

 

Improved oxygen availability and oxygen consumption 
 
 
 

Activation of signaling pathways and transcription factors that cause long-lasting changes in protein expression 



 

Mechanisms The important role of molecular photoreceptors 

Molecular and intracellular mechanisms of transcranial low-level laser (light) or photobiomodulation 
Michael R. Hamblin, Shining light on the head: Photobiomodulation for brain disorders, BBA Clinical (2016) 

 
 
 

 

Cytochrome c oxidase and heat-gated ion channels are two of 
the most important molecular photoreceptors or 
chromophores inside neuronal cells. They absorb photons that 
penetrate into the brain. 
The signaling pathways and activation of transcription factors 
lead to the eventual effects of PBM in the brain. 

 
 

AP1 = activator protein 1 

ATP = adenosine triphosphate 

Ca2+ = calcium ions 

cAMP = cyclic adenosine monophosphate 

NF-kB = nuclear factor kappa B 

NO = nitric oxide 

ROS = reactive oxygen species 

TRPV = transient receptor potential vanilloid 



Summary: The most important effects 

- Increase of ATP production = improved brain metabolism 
- Improved cerebral blood flow and lymphatic flow 
- Improved cerebral oxygenation 
- Reduction of neuroinflammation 
- Improved neuronal signaling 
- Increased neurogenesis and synaptogenesis 
- Anti-apoptotic proteins 
- Anti-oxidant effects 

 

 

Michael R. Hamblin, Shining light on the head: Photobiomodulation for brain disorders, BBA Clinical (2016) 
 

Mechanisms How PBM benefits brain disorders 

Tissue specific processes that occur after PBM and benefit a range of brain disorders 



 
 
 
 
 
 
 
 

 

Neurodegenerative 
Diseases 



Impaired brain energetics is involved in the cause and progression of NDAs 



 
 
 
 
 
 

Neurodegenerative 
Diseases: 

Alzheimer´s / Dementia 



Pre-Clinical and Clinical Studies: Dementia / Alzheimer´s 2021 



 

 
 
 

TLLLT for Alzheimer’s Disease General Study Results 

Daniel M.Johnstone, CécileMoro, JonathanStone1, Alim-LouisBenabid, J.Mitrofanis: 



Human studies: Alzheimer´s 2017 
 
 
 
 
 
 
 
 
 
 
 

 



Human studies: Alzheimer´s 2019 



Human studies: Alzheimer´s 2021 



 

Neurodegenerative 
Diseases: 

Parkinson´s Disease 



 

 

TLLLT for Parkinson’s Disease General Study Results 

Daniel M.Johnstone, CécileMoro, JonathanStone1, Alim-LouisBenabid, J.Mitrofanis: 



Human studies: Parkinson´s 2019 



Human studies: Parkinson´s 2021  

Parameters 
 
 
 
 
 
 
 
 
 
 
 
 

 



Animal models: PBM Mechanisms in PD 2019  

 
The Model 
Use of compounds that damage the mitochondria. 
Although the animal models of PD do not completely mimic the human disease, they have been useful for 
studying the pathophysiology of PD, and for testing the effectiveness of novel treatments, including DBS 
and PBM. 

 
Take-ways 
Evidence suggests that transcranial PBM could act via the cytochrome-C-oxidase target of near infrared 
light, to increase ATP and influence downstream cellular signalling to reduce oxidative stress and 
neuroinflammation and to upregulate synaptogenesis and neurogenesis. 

 
The two most popular frequencies are 10 Hz (the so-called alpha rhythm) and 40 Hz (the so-called 
gamma rhythm). 

 
As PD in humans is a chronic degenerative disease, it is expected that PBM therapy would need to be 
continued for the foreseeable future. 



 

 
 
 
 
 
 
 
 

 

https://www.youtube.com/watch?v=9X-hjgay7pg 

TLLLT for Parkinson’s Disease 
Case study: 10 weeks of Transcranial LLLT on a Parkinson’s patient 

General Study Results 

https://www.youtube.com/watch?v=9X-hjgay7pg


 
 
 
 
 
 
 
 
 
 

 

Psychological and Mental Disorders 



 
 
 
 
 
 
 
 
 

 

Psychological and Mental Disorders: 
Major Depressive Disorder (MDD) 



 

The root causes of depression are much more complex 
than stated by the monoamine hypothesis. They can be 
conceptualized in a matrix of genetic, epigenetic and 
environmental factors that influence processing biases, 
belief formation and stress reactivity. 

 
On the mechanical level, various pathophysiological 
mechanisms are at play. Together they can be summarized 
as the Neurobiology of Depression. 

 
T-LLLT specifically targets neuroinflammations, impaired 
neurogenesis, oxidative stress, hypometabolism, and 
decreased cerebral blood flow. 

Background: Neurobiology of Depression 



Human studies: T-LLLT for MDD 2009 
 



Human studies: T-LLLT for MDD 2018 
 



Human studies: T-LLLT for MDD 2020 
 

 



Excursos: IV- LLLT for Depression 
 
 
 

 
Among many other beneficial effects, the Weberneedle® Endolaser with intravenous red, 
green, blue, yellow and ultraviolet light can help reduce systemic inflammations, and 
support mitochondrial function as well as the immune system and thus gut health. 
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Psychological and Mental Disorders: 
Anxiety 



Human studies: T-LLLT for Anxiety 2019 
 



Human studies: T-LLLT for Anxiety 2020 
 

 



 



 
 

 

PTSD 
Psychological and Mental Disorders 



 

 
 
 
 
 
 
 
 
 

https://drive.google.com/file/d/1NS1vKs09ylf2olsTLrfl5tt9IFu-SbLL/view (Luis) 

TLLLT for PTSD 
Testimonials from US Army Veterans 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

Autism Spectrum Disorder 

Neurodevelopmental Indications 



The rationale for T-LLLT in the treatment of Autism Spectrum Disorder 

Genetic and epigenetic causes (infections, toxins, poor nutrition, and inflammation during early pregnancy) can 
lead to issues at the mechanistic level: 

• increasing evidence that mitochondrial dysfunction is associated with autism: Measurement of biomarkers 
associated with mitochondrial dysfunction and electron transport chain activity has suggested that up to 
80% of children with ASD could have abnormal mitochondrial functions. Moreover, in the brain, there is 
evidence that disturbances in synaptic development, neuroplasticity, and signaling are associated with ASD. 

Frye RE. Mitochondrial dysfunction in autism spectrum disorder: unique abnormalities and targeted treatments. Semin Pediatr Neurol 2020;35:100829. 

Ebrahimi-Fakhari D, Sahin M. Autism and the synapse: emerging mechanisms and mechanism-based therapies. Curr Opin Neurol 2015;28:91–102. 

• There is also evidence that impairments in neurogenesis (the forma-tion of new cortical neurons from 
progenitor cells in thebrain) is involved in ASD. 

Bicker F, Nardi L, Maier J, Vasic V, Schmeisser MJ. Criss-crossing autism spectrum disorder and adult neurogenesis. J Neurochem 2021;159:452–478. 

• Another type of pathology that has been associated with ASD is excessive neuroinflammation, possibly due to 
histaminergic neurotransmission. 

Eissa N, Sadeq A, Sasse A, Sadek B. Role of neuroinflammation in autism spectrum disorder and the emergence of brain histaminergic system. Lessons 
also for BPSD? Front Pharmacol 2020;11 



ASD studies on children and adolescents 2018 
 

 

 



ASD studies on children and adolescents 2022 
 



ASD studies on adults 2022 
 



 
 
 
 
 
 
 
 
 
 
 
 
 

Traumatic Brain Injuries 



Human studies: TBI 2014 



Human studies: TBI 2018 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Researchers tested 
73 Hz, 587 Hz, and 1175 Hz 



Human studies: TBI 2020 
 

 

 
Low-level light therapy at 810nm was 
provided by a custom-built helmet outfitted 
with 18 clusters of 20 NIR light-emitting 
diodes. It was started within 72 hours after the 
TBI. Treatment was divided into 3 sessions of 
20 minutes’ duration with at least 12-hour 
intervals between the therapy sessions. The 
helmet provided an incident fluence of 
approximately 43 J/cm2 (0.036 W/cm2 × 20 
minutes ×60 seconds/min = 43.2 J/cm2) to the 
scalp per 20-minute session. 
Based on known scalp/skull transmission of 
NIR light in cadavers, approximately 3% (or 
1.3 J/cm2) of the incident fluence reached the 
cortical surface of the brain. 



 
 
 
 
 
 
 
 
 
 
 
 

 

Stroke 



Human studies: Stroke 2007 



Human studies: Stroke 2009  

= „NEST II“ 
 

 



Human studies: Stroke 2014  

= „NEST III“ 
 
 
 



Human studies: Stroke 2022  

= IV- PBM ! 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 

Migraine 
Other Neurological Disorders 



Review: tPBM for headache 2020 



 

 
Improvement of cognitive function 

in healthy individuals 



Human studies: tPBM to improve cognitive functions 2013 
 



Summary: Transcranial Photobiomodulation 

- works on a fundamental level and helps the brain improve / restore its natural functions 
- very promising data for different „brain disorders“ 
- also an interesting method for healthy individuals: (likely) improvement of cognitive 

functions & prevention 
- current limitations: 

→lack of understanding of the detailed mechanisms 
→mostly small sample sizes in studies = larger studies needed 
→ not always highest quality of studies 

- side-effect-free / safe therapy 
- can be done at home 



Weber Medical GmbH 
Sohnreystr. 4 
37697 Lauenförde 
Germany 
info@webermedical.com / www.webermedical.com 
+ 49 5273 367780 

 

 
 

LED Infrared Helmet 
Weber Medical 

mailto:info@webermedical.com
http://www.webermedical.com/


 

 
 

• Received financial aid from the German government and the European Union in 2004 for the 

development of the world’s first multichannel laser systems for invasive laser therapy: CE approval for 

different laser machines since 2005 
 
 

Main location in Lauenförde, Germany 
 

• Focus on evidence-based medicine: Cooperation with several research institutions 

• 12 years of clinical experience with data from more than 1,500 clinics worldwide 

• Weber Medical operates treatment and training centers in Germany and Thailand 

• With the aim of building a worldwide distribution, research and education network the company founded the International Society for 

Medical Laser Applications (ISLA e.V.) in 2006 

• Weber Medical is undertaking constant research and development in cooperation with different universities worldwide to ensure high 

standards and a continuous development of the products 

Weber Medical GmbH 
One of the world’s leading companies in medical laser 
technology 

• Established in 2003 after many years of research and development in the field of medical lasers 



 

 
 

Scientific Partnerships International Research Networks 



 

 
 

Comes with foam pads in order to adjust size and 

increase wearing comfort 
 
 
 
 
 
 
 
 
 
 
 
 

Technical Details 
 

Number of diodes: 320 

Wavelength: 810 nm 

Power: 50 mW/diode 

Total power: 16 W 

LED Infrared Helmet Recharge Your Brain! 



 
 
 

 

LED Infrared Helmet Easy Handling 

 
 
 
 
 
 
 
 
 
 
 

 

Treatment time: 1-30 minutes 

Recommendation: 15-30 minutes (1-2x per day) 
 
 
 

4 Intensity levels (25-50-75-100%) 
 
 
 
 
 
 
 
 

 

Frequency from 1 Hz to 20,000 Hz 

 



 

 

 

 



 
 

Substack (Newsletter & Blog) about Photobiomodulation Therapy 
and Mental Health by Martin Junggebauer 

https://lightandequanimity.substack.com 
 

Webinar by Michael Ellenburg, ND, MPH, LAc (USA) 

https://www.youtube.com/watch?v=mNB7s3uusZg&t=3520s 
 

Photobiomodulation-Therapy Research Database (6.000+ studies) 

(Click here) 

Protocol Book: Application of the Weber Medical LED Infrared Helmet 

(request by email) 
 

         martin.junggebauer@gmail.com 

+4917620297881 

Resources 

https://lightandequanimity.substack.com/
https://www.youtube.com/watch?v=mNB7s3uusZg&t=3520s
https://docs.google.com/spreadsheets/d/1ZKl5Me4XwPj4YgJCBes3VSCJjiVO4XI0tIR0rbMBj08/edit?fbclid=IwAR3CLbYjl-H73Rhuzq8-yb01YQ_aOU_E8xKX0GIDBbSi2EuplfqQAmT7644&gid=0
mailto:martin.junggebauer@gmail.com
mailto:martin.junggebauer@gmail.com
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