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IV  Laser Treatment  

A low intensity laser 
administration
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Endolaser with Red, Green, Blue, Yellow and 
Ultraviolet Light
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• CE  (Europe)

• Health Canada

• US-FDA for External Laser Therapy (IV application = off-label use)

• TGA Australia for External Laser Therapy

• Taiwan-FDA

Development with Support of German Government and European Union 

International Medical Approvals:



IMPORTANT STUDIES WITH THE
WEBERNEEDLE® ENDOLASER (1):

 Andrae, F. (2007): The Effects of intravascular Low Level Laser Therapy in the Scope 
of a Redifferentiation Therapy of Malignant Tumors

 Raggi, F./ Vallesi G. (2008): Intravenous Laser Blood Irradiation in Sports Medicine

 Litscher G./ Chiran/ Weber/ Ailioaie L./ Ailioaie C./Litscher D. (2013): Intravenous 
Laser Blood Irradiation Increases Efficacy of Etanercept in Selected Subtypes of 
Juvenile Idiopathic Arthritis - An Innovative Clinical Approach

 Weber et al. (2010): Intravenous Laser Blood Irradiation: Introduction of a New 
Therapy

 Aluani, P. (2007): Intravenous Laser Therapy: Case Reports from the Field

 Schulte-Uebbing, C. (2014): Intravenous Laser Therapy as an Integrative Approach 
in Immunology

 Schulte-Uebbing, C. (2015): Intravenous Laser Therapy in an Integrative Therapy 
Concept for Treatment of Auto-immune Diseases (Hashimoto‘s Disease) 4



IMPORTANT STUDIES WITH THE
WEBERNEEDLE® ENDOLASER (2):
 Schumm, N. (2006): Intravenous Laser Therapy: A Pilot Study for Treatment of 

Multiple Sclerosis

 Schumm, N. (2008): Intravenous Laser Blood Irradiation in Multiple Sclerosis: A New 
Therapeutic Procedure with Significant Improvement in Quality of Life

 Wirz, A. (2008): Frequencies With Consequences. Pilot Study for Treating Diabetes

 Noohi/ Javdani/ Kiavar (2008): Study of the Efficacy of Low Level Laser in 
Myocardial Perfusion in Patients with Chronic Stable Angina

 Wieden, T. (2009): Fibromyalgia in Pain Therapy. Mechanisms and Treatment 
Opportunities in Laser Therapy

 Wirz/ Baumgartner/ Burger/ Gerber (2008): Intravenous Laser Therapy in the 
Treatment of Horses. Results of a Multi-Center Pilot Study

 Zuern, I. (2016): Pilot Study on Treatment of Chronic Lyme Disease with Yellow and 
Blue Laser

 Ailioaie et. al (2011): Laser Regeneration of Nerve Injuries in Children 5



THE INVENTOR: MICHAEL WEBER, MD

 Dr. Michael Weber is a medical practitioner for more than 30 years in 
Germany and leader of three medical centers for general and internal 
medicine, pain management and cancer treatment

 Besides his MD diploma he’s also a certified bio-chemist who is working in 
research with many national and international institutions and universities

 He is president of the International Society for Medical Laser Applications, 
editor in chief of the International Journal for Medical Laser Applications 
and co-editor of several other medical journals

 He is also developer of the patented Weberneedle® medical laser 
devices which were financially supported by the German government 
and the European Union 6



HISTORY OF SYSTEMIC LIGHT THERAPY:

 The method of intravenous laser blood irradiation was first introduced into therapy 
by the Soviet scientists E.N.Meschalkin and V.S.Sergiewski in 1981  for the 
treatment of cardiovascular diseases

 A red light laser (632nm) with a power of 1-3 mW was used for 20-60 min

 Improvement of rheologic properties of the blood as well as improvement of 
microcirculation and reduction of the area of infarction had been proved.
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HISTORY OF SYSTEMIC LIGHT THERAPY:
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• First machine developed in Germany with red laser 635nm according to 
Russian technology was approved in Europe in 2005

• First case studies on patients confirmed Russian data

• 2007 First green diode was developed
• 2008 First blue diode was developed
• 2013 First yellow diode was developed
• 2016 First ultraviolet diode was developed



MECHANISMS OF ACTION
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• Photoreceptors are specific cellular structures 
that  able to absorb specific wavelengths 
(colors) of light laser 

• The light stimulus gives a cellular signal affecting
the chemical behavior, metabolism, movement
and gene expression

Hamblin: 
http://photobiology.info/Hamblin.ht
ml



ABSORPTION OF DIFFERENCE LIGHT 
WAVELENGTHS  IN MITOCHONDRIA

 One example for the absorption of 
different colors within cells is the 
process in the mitochondrial 
respiratory chain 

 Complex 1 (NADH 
dehydrogenase) absorbs blue and 
ultraviolet light

 Complex 3 (cytochrome c 
reductase) absorbs green and 
yellow light

 Complex 4 (cytochrome c 
oxidase) absorbs red and infrared
light
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EFFECTS OF RED LASER:

 Diminishing tendency of aggregation of thrombocytes and improved deformability of 
erythrocytes 

 Activation of phagocytic activity of macrophages 

 Positive effect on the proliferation of lymphocytes and B-and T-cell subpopulations 

 Stimulation of immune response with increase of the immunoglobulines IgG, IgM and IgA 

 Stimulation of interferons, interleukins and TNF-alpha 

 Hypoxia of the tissue is improved and fibrinolysis is activated 

 Development of so-called “giant mitochondria” with activation of various metabolic 
pathways, increased production of ATP and normalization of cell membrane potential   

 Improves microcirculation in central nervous structures with stimulation of the functional 
activity of the hypothalamus and limbic system, leading to an activation of hormonal, 
metabolic, immunological and vegetative processes with mobilization of adaptive 
reserves 
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ATP-Increase under laser irradiation (632 nm, red
light) of a HeLa cell-culture

Activation of macrophages

Effects on the immune system
‘Giant‘ mitochondria in human 
lymphocytes after laser irradiation (632 nm)



EFFECTS OF GREEN LASER:

 Green binds to hemoglobin

 Improves the function, behavior and cell elasticity of red blood cells 

 Increases Oxygen Delivery 

 improved oxygen affinity

 increased attraction of oxygen to hemoglobin

 Improved ability to carry more oxygen

 Decreases in lactic acid 

 Reduces blood viscosity and improves blood flow 

13



• Kassak et al. (2005): Green laserlight increases the production of ATP in the
irradiated mitochondria for more than 30% [23]
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Effects of Green Laser:

Activity of Na+/K+-ATPase of red blood cells 
irradiated with Nd:YAG laser of various 
fluences. Results are presented as mean ±
S.E.M. of the concentration of inorganic 
phosphate (n=8). Equation of the trend line 
and coefficient of determination (R2 ) are 
shown. 



EFFECTS OF BLUE LASER:

 Blue light releases nitric oxide (NO) in monocytes with 
vasodilatation and improvement of endothelial 
dysfunction 

 NO is known to be a growth, immune, and 
neuromodulator, as well as a stimulator of stem cell 
proliferation and it has a critical roles in analgesia, 
vasodilation and angiogenesis through c-GMP 
pathway

 Increased production of NO is activating the 
telomerase and thus stopping shortening of telomeres 
 anti-aging 

 Increased NO is lowering blood pressure

 Blue laser is known to act anti-inflammatory by 
reducing pro-inflammatory cytokines and contributory 
factors for a variety of conditions (NF-kB, CRP, IL2, IL6, 
TNF alpha, Leptin, chemokines etc.) 15



NITRIC OXIDE MECHANISM OF ACTIONS:
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ANTI-AGING EFFECTS OF BLUE LIGHT: 

Nitric Oxide Activates Telomerase and Delays Endothelial Cell Senescence
Mariuca Vasa, Kristin Breitschopf, Andreas M. Zeiher, Stefanie Dimmeler

The repeated addition of the NO donor S-nitroso-penicillamine 
significantly reduced EC senescence and delayed age-dependent 
inhibition of telomerase activity.
Using IV low light laser therapy demonstrate that  NO that generate by 
treatment prevents age-related downregulation of telomerase activity 
and delays endothelial cell senescence. 
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Effects of Yellow Light:

• Improvement of the anti-oxidant enzymatic system 
with detoxifying effect 

• Strong anti-depressive effects (especially in 
combination with Hypericin from St. Johns Wort Plant) 
and positive influence on the general mood

• Positive effects on pain relief in chronic pain patients

• Improves Serotonin and Vitamin-D production 
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EFFECTS OF UV LIGHT:

 Increases oxygen absorption into body tissues

 Destroys fungal, viral, and bacterial growth

 Improves circulation and decreases platelet aggregation

 Improves circulation by dilating blood vessels

 Improves the body’s ability to detoxify and inactivate or remove toxins

 Activates cortisone-like molecules, sterols, into vitamin D
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PATHOGEN DEACTIVATION BY UV 
LIGHT:
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• The antimicrobial effects of UV light result 
from increased production of toxic reactive 
oxygen species (ROS) and delayed 
pathogen replication

• Pathogen damage also permits the release 
of antigens in which the immune system can 
build highly-specific antibodies to the 
pathogen strain

• Cell DNA sequence is interrupted and 
pathogen ability to bind is inhibited



Summary: Main Effects of IV Laser Therapy

• Boosting cellular energy by increase of ATP 
synthesis

• Immune System Stimulation

• Improvement of microcirculaton and 
reduction of blood viscosity

• Activation of macrophages

• Improves the function, behavior and cell 

elasticity of red blood cells 

• Increases Oxygen Delivery

• Activates reparative and stabilizing 

pathways 

• Releases Nitric oxide (NO) and activates

telomerase
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• Brings down blood pressure

• Reduces inflammations

• Pathogen deactivation (effective

against bacteria and viruses)

• Detoxifying effects

• Positive influence on the general mood

(strong anti-depressive effects)

• Improves Serotonin and Vitamin-D 

production

• Pain relief

• Positive effects on the hormone system

• Activation of stem cells 



PHOTO ACTIVATION OF STEM CELLS WITH 
LASER
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Laser irradiation can positively affect human stem cells by increasing 
cellular viability, proliferation, and expression of beta1-integrin .

light activates cells



PHOTO ACTIVATION OF STEM CELLS WITH 
LASER
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http://medivetmidwest.com/



APPLICATION OF INTRAVENOUS LASER THERAPY:

Demonstration video: 
https://www.youtube.com/watch?v=Ika1GkefjSU&feature=youtu.be
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APPLICATION OF INTRAVENOUS LASER THERAPY:

New Development: Y-Canula (3-way canula) for infusion and intravnous laser

25


