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Abstract
The United States stands at a moment of unprecedented scientific promise. However, it is becoming
clear that some of the most innovative project ideas, which could yield breakthroughs, never mature
because they do not fit existing support mechanisms, representing substantial lost opportunity. A novel,
transformative approach to support biomedical and health research and speed innovation is
needed—the Advanced Research Projects Agency for Health (ARPA-H).
The mission of ARPA-H will be to benefit the health of all Americans by catalyzing health breakthroughs
that cannot readily be accomplished through traditional research or commercial activity. ARPA-H will
focus on time-limited projects with quantifiable goals, benchmarks, and accountability to revolutionize
how we prevent, treat, or cure a range of diseases, including cancer, infectious diseases, Alzheimer’s
disease, and other diseases that impact Americans’ health and quality of life. In particular, ARPA-H will
support projects that enable the emergence of new platforms, capabilities, or technologies to catalyze
disruptive progress across a variety of disease areas. In doing so, projects supported by ARPA-H will
solve practical problems that foster breakthroughs while advancing health equity—at levels ranging
from the molecular to the societal. Through bold, ambitious ideas and approaches, ARPA-H will help
shape the future of health and medicine by transforming the seemingly impossible into reality.
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Abstract
The history of the use of light to treat diseases spans >100 years. Electric light therapy, heliotherapy, and low-level
laser therapy led to what we now call photobiomodulation therapy (PBM). PBM has traditionally been used for
wound healing, pain and inflammation. However, in recent years there has been a growing interest in applying this
method for treatment of brain disorders. PBM employs red or near-infrared (NIR) light (600-1100nm) from lasers or
light emitting diodes to stimulate healing, protect tissue from dying, increase mitochondrial function, improve blood
flow and tissue oxygenation, and stimulate stem cells. Progress has been made in identifying cellular
chromophores and photoreceptors, including mitochondrial respiratory proteins and TRP ion channels. Results of
small animal model studies as well as human studies show that PBM can also act to reduce swelling, increase
antioxidants, decrease inflammation, protect against apoptosis, and modulate the microglial activation state. PBM
delivered to the head is beneficial in cases of both acute and chronic traumatic brain injury. Moreover, PBM has
now been shown to be effective against neurodegenerative diseases (Alzheimer's and Parkinson's) and psychiatric
disorders (depression, anxiety and opioid addiction). Cognitive enhancement in normal individuals is another
application.
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Background
Although the case for brain photobiomodulation (PBM) is continuously building, the underlying mechanisms largely
remain a mystery. There is a large gap in the understanding of how the shallow penetration of the photons into the
scalp have resulted in the topographically deep global brain modulation shown in EEG1 and fMRI2 imaging. More
mysteriously, is the question of how cellular-level mitochondrial signaling get translated into modulations in brain
networks. To top it off, the speed of synaptic signaling measured at 0.5-1.0 ms is too slow to explain the rapid global
response in the brain in under 2 minutes2. Unanswered questions like these create doubts about the claims of brain
PBM despite the evidence of outcomes presented in behavior and imaging. In this respect, new and publicationpending evidence from our collaborative work suggests that we need to explore new explanations. This could be
based on the laws of quantum physics. Within these areas of our work, some elements related to quantum mechanics
in brain functions may help to provide clues: photons, biophotons, microtubules and the more recent fractal features
expressed in EEG microstates. We have observed outcomes that are likely the result of superposition and
entanglement argued in research in the quantum biological actions of photosynthesis. This area of work can serve
as a base to build new theories to explain brain PBM. More investigations seeking supporting evidence will position
brain PBM based on photons, to be ahead of the more traditional non-invasive brain stimulation modalities that are
largely based on electrical and magnetic stimulation.
Methods
This presentation explores explanations that may involve the quantum biology. It presents a collection of bench
experiments and human investigations in various stages – from planning to completion. The contents include the
following areas:
• Effect of PBM on the structures of microtubules and whether these are relevant to efficient brain signaling,
• The possible role of biophoton emission and signal propagation,
• Analyses based on real-time PBM effect on EEG signals stimulated with various parameters,
• Extraction of EEG microstates and the implications,
• Other PBM effects that may offer more understanding of the rapid and global network modulations.
Results
Early evidence has been observed with regards to novel effects on microtubules, cell signaling and EEG microstates,
suggesting that there are underlying processes that are novel and may involve quantum mechanics. Some of these
may lead to explaining pain relief, cognition, and outcomes in neurodegenerative diseases. There were changes in
microtubule polymerization, protein dynamics, cellular electrical resistance, instant modulation of neuronal signaling
and emergence of microstate signatures. Further related investigations may allow the new PBM theories to develop.
Conclusions
This is very early stage in the development of theoretical bases in the understanding of the quantum mechanics
underlying PBM, particularly the elements that are related to the brain. As we invest further into uncovering new
understanding of the mechanisms, the knowledge should to more effective applications.
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Background
We report novel results of experimental investigations involving exposure of living cells and polymerized tubulin in
buffer solutions to low intensity light in the 600-810 nm range, a range considered active in photobiomodulation
(PBM).
Methods
There were three groups of experiments performed. In the first group of experiments we measured changes in the
AC ionic conductivity in the 50-200 kHz range of HeLa and U251 cancer cell line exposed for 30 minutes with near
infrared (NIR) light pulsing at 10 Hz from a light emitting diode (LED). We observed increased electrical resistance
compared to control. In the second group of experiments we investigated the stability of microtubules and
polymerization rates of tubulin under control and pulse frequencies of 10 Hz and 1000 Hz. The microtubules, which
are cylindrical polymers of tubulin, were taxol-stabilized in BRB80 protein solution. Compared to control, there were
some dynamical effects seen in microtubule structure at 10 Hz but the microtubular disassembly was very significant
at the higher frequency of 1000 Hz. In the third group of experiments we investigated the rate of tubulin polymerization
when exposed to continuous red low-level laser in the BRB80 buffer solution containing a concentration of 45 mM
tubulin and 1 mM GTP (which influences tubulin/microtubule hydrolysis).
Results
Compared to unexposed tubulin, the irradiated sample showed lower polymerization rate, delayed assembly and
lower amount of polymerized tubulin after 40 minutes. Interestingly, when old protein was used instead of fresh
product, exposure to light improved its polymerization into microtubules. Additionally, microtubule disassembly was
pronounced at high frequency of LED pulsation. In cancer cells, a measured increase in the electrical resistance may
be due to microtubule depolymerization since tubulin in solution was measured to have a higher resistance than the
corresponding amount of tubulin polymerized into microtubules [1].
Conclusions
These results indicate that PBM has significant effect on cellular and microtubular structures and hence brain
functions. Different pulse frequencies produce different effects, suggesting PBM’s potential for personalization in
brain stimulation and treatment of neurodegeneration. Our preliminary conclusions also produce a new
understanding of the mechanisms underlying brain PBM, that the interactions between protein and red/NIR light most
likely involves GTP hydrolysis and tubulin's conformational changes.
References
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Scientific reports. 2017 Aug 29;7(1):1-1.
Funding
Funding for this project was provided by NSERC (Canada) and Vielight.

PBM2021 Conference

Update on Light Penetration Parameters and Biology
Juanita J. Anders, *
Department of Anatomy, Physiology and Genetics, USUHS, Bethesda, MD, USA
*Corresponding author: Juanita.anders@usuhs.edu
Keywords: photobiomodulation therapy, transcutaneous light transmission, wavelength, output power, irradiance
Background
Mester, in his in vitro and animal experiments, tested the effects of fluences ranging from 0.05 to 4.0 J/cm2 [1]. These
reported fluences had a significant impact on in vitro and pre-clinical animal studies. A review of the literature on PBM
effects on proliferation of cultured cells concluded that a fluence of 0.5 to 4.0 J/cm2 and a visible spectrum ranging
from 600 to 700 nm enhanced the proliferation rate of various cell lines [2]. Similarly, a review of the literature on in
vivo rat and mouse animal studies of wound healing identified that use of red or near infrared wavelengths at a range
of fluences with a median of 4.2 J/cm2 resulted in significant improvement in wound healing [3]. However when PBMT
was used to treat structures that were located deeper in the body, these fluences used at the skin surface delivered
an inadequate photonic dose and had no clinical effect. Two important advances have been made in PBMT: a
broadening of the clinical application of this therapy to transcutaneous treatment of tissues and organs within the
body and the recognition that optimization of the therapeutic parameters should be based on the photonic dose
reaching the target tissue [4, 5].
Presentation
In this presentation, the critical parameters of light for effective photobiomodulation therapy (PBMT) for deep tissues
will be discussed. Data from in vitro and in vivo experiments done in my laboratory will be used to illustrate how
wavelength, output power and time are critical parameters for delivering an effective therapeutic dose at the target
tissue.
Conclusions
At the end of this presentation, the audience will understand what light characteristics are important for
transcutaneously delivering a therapeutic dose to deep tissue.
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Background
Transcranial Photobiomodulation (tPBM) provides a safe and noninvasive brain stimulation
to intervene with brain functions. Its therapeutic benefits have been reported in several studies.
However, the mechanism and extent of its effects are yet to be understood. There are questions such as
whether the near-infrared light is capable of penetrating the skull, or whether the frequency of pulsation
or site of stimulation produces distinct effects in the brain. In this talk, I will present the results of two
clinical trials, that participants received 20 minutes of transcranial (tPBM) and intranasal PMB using 810
nm light-emitting diodes (LEDs). We aimed to explore the impact of different PBM parameters on brain
responses using resting-state EEG in randomized sham-controlled crossover studies.
Methods
In the first study, 25 healthy participants (9M/16F; 68.3 ± 6.63 years) received 10Hz PBM in four
different conditions (1) active (standard montage; LEDs irradiating the 4 hubs of default mode network),
(2) active (non-standard montage - rearrangement of LEDs over right temporal-occipital regions, (3) active
intranasal diode only, (4) sham (standard montage). In the second study, another 20 healthy participants
(9M/11F; 68.0 ± 5.94 y/o) were recruited and randomized to receive 40Hz active or sham PBM. Restingstate EEG data were collected 10 minutes before, and at 10 and 30 minutes (only in the first study) after
each stimulation session. Artifact-free resting-state data were used for the analysis.
Results
Our power spectrum analysis showed significant changes in most frequency bands with all the
active devices. In both studies, we found that (1) active tPMB modulates frequencies of cortical
oscillations, and even it may last up to 30 minutes after stimulation, (2) different pulsation (10 vs 40 Hz)
of LEDs produced a distinct pattern of modulation, (3) the impact of tPMB depends on the target of
stimulation (DMN vs non-DMN), and (4) intranasal PBM -without tPBM- had a significant impact on the
brain oscillations. However, not only the power spectrum of cortical oscillations, but also the temporal
dynamics of large-scale brain networks significantly alerted after active PMB as revealed by the
microstates analysis.
Conclusions
Results from these studies provide substantial evidence that transcranial and intranasal PMB
are effective brain stimulation techniques. The dependency of brain response on the light pulsations
frequency and site of the stimulation suggests the possibilities of finding a set of PMB parameters for
optimal therapeutic effects and even a personalized treatment with PBM for a specific brain disease with
a certain abnormality.
Funding
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Background
Major depressive disorder (MDD), Anxiety Disorders (AnxD) and PTSD are prevalent and have significant impact on
individuals and society. Cognitive symptoms are frequently comorbid and insufficiently treated by antidepressant
medications. Transcranial photobiomodulation (t-PBM) is a novel device therapy which shows promise as an
antidepressant, anxiolytic and pro-cognitive treatment. To date, despite the encouraging results, the optimal
stimulation parameters of t-PBM to treat MDD, AnxD and PTSD are not established, and clinical studies are very
heterogeneous in terms of these parameters. While the literature provides guidance on the appropriate fluence to
achieve therapeutic results, little is known on the other parameters
Objective
To evaluate the relationship between different parameters and the antidepressant & anxiolytic effects of t-PBM.
Methods
We review pertinent clinical studies, both published and ongoing.
Results
Innovative graphic representations of dose-response for t-PBM in mood and anxiety disorders are presented.
Conclusions
While preferable t-PBM doses for mood and anxiety disorders can be extrapolated by mapping average doseresponse patterns, personalized dose-response curves are likely to be essential for treatment optimization.
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Background

Photobiomodulation of the brain produces measurable changes in the EEG. Previous research
has shown that pulsing 810nm infrared light at various frequencies increases EEG power and
modifies phase at frequencies correlated to the pulsing frequency. In meditation and psychedelic
research, different altered states of consciousness have been correlated with different EEG
patterns in terms of power and phase. In particular, observations about the shifts in the high
frequency Gamma band are relatively new. We report our preliminary observations on helping
meditators access altered states of mind using pulsed photobiomodulation in a broad range of
frequencies (1 to 1000 Hz).
Methods

Crossover-randomized single blind exploratory study. To test whether active synchronously
pulsed photobiomodulation across a wide range of frequencies can modulate meditation states.
Scores on the Mystical Experience Questionnaire (MEQ) after meditation with pulsed
photobiomodulation will be compared with MEQ scores following meditation with sham
stimulation, as well as baseline meditation without stimulation. The stimulation will use a
combination of low and high frequencies from 1 to 1200 Hz. We will also compare the changes in
EEG power spectral density and other EEG parameters following meditation with active pulsed
photobiomodulation compared to meditation with sham stimulation and baseline.
Results

Study is currently in progress.
Conclusions

The hypothesis is that a combination of low and high frequencies will support meditation by
improving access to altered states.
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[1] Cahn BR, Polich J. Meditation states and traits: EEG, ERP, and neuroimaging studies. Psychological bulletin.
2006; 132 (2):180-211.
[2] Zomorrodi R, Loheswaran G, Pushparaj A, Lim L. Pulsed Near Infrared Transcranial and Intranasal
Photobiomodulation Significantly Modulates Neural Oscillations: a pilot exploratory study. Scientific Reports. 2019;
9(1).
[3] Braboszcz C, Cahn BR, Levy J, Fernandez M, Delorme A. Increased Gamma Brainwave Amplitude Compared to
Control in Three Different Meditation Traditions. PLoS One. 2017; 12(1)
[4] Lee DJ, Kulubya E Goldin, P, Goodarzi A, Girgis F. Review of the Neural Oscillations Underlying Meditation. Front
Neurosci. 2018; 12:178.

Funding
The study is funded by Vielight Inc, the creator of the photobiomodulation device called NeuroPro which is used in
this study. I have a distribution agreement with Vielight Inc for resale of devices to private practice clients only.

PBM2021 Conference

Transcranial Near Infrared Light Stimulations Improve Cognition in Patients
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Abstract
Dementia is a complex syndrome with various presentations depending on the underlying pathologies. Low emission
of transcranial near-infrared (tNIR) light can reach human brain parenchyma and be beneficial to a number of
neurological and neurodegenerative disorders. We hereby examined the safety and potential therapeutic benefits of
tNIR light stimulations in the treatment of dementia. Patients of mild to moderate dementia were randomized into
active and sham treatment groups at 2:1 ratio. Active treatment consisted of low power tNIR light stimulations with
an active photobiomodulation for 6 min twice daily during 8 consequent weeks. Sham treatment consisted of same
treatment routine with a sham device. Neuropsychological battery was obtained before and after treatment. Analysis
of variance (ANOVA) was used to analyze outcomes. Sixty subjects were enrolled. Fifty-seven subjects completed
the study and had not reported health or adverse side effects during or after the treatment. Three subjects dropped
out from trial for health issues unrelated to use of tNIR light treatment. Treatment with active device resulted in
improvements of cognitive functions and changes were: an average increase of MMSE by 4.8 points; Logical Memory
Tests I and II by ~3.0 points; Trail Making Tests A and B by ~24%; Boston Naming Test by ~9%; improvement of both
Auditory Verbal Learning Tests in all subtest categories and overall time of performance. Many patients reported
improved sleep after ~7 days of treatment. Caregivers noted that patients had less anxiety, improved mood, energy,
and positive daily routine after ~14-21
days of treatment. The tNIR light treatments demonstrated safety and positive cognitive improvements in patients
with dementia. Developed treatment protocol can be conveniently used at home. This study suggests that additional
dementia treatment trials are warranted with a focus on mitigating caregivers’ burden with tNIR light treatment of
dementia patients.
Funding
Supported byClarke Brain Institute Charities Inc.

PBM 2021 Conference

Pilot Study:
VNS Analysis for NIR Laser Field Therapy with CW versus Pulsed
Modes
Kreisel, Volkmar1*
1

Clinic for Integrative Medicine, Bietigheim-Bissingen, Germany
*
Corresponding author: info@clinic-dr-kreisel.com

Keywords
Photobiomodulation PBM, Laser Field Therapy LFT, Autonomic Nervous System ANS, Heart Rate
Variability HRV, Neuronal Electrophysiology, Refractory Period
Background
Laser Field Therapy LFT is a therapeutic approach which uses areal irradiation of gates such as the
coeliac plexus to stimulate autonomic neurons with pulsed low intensity laser light. This clinical case
report points out the effects of continous wave CW and pulsed Near Infrared NIR Photobiomodulation
PBM on the ANS of healthy probands on basis of Heart Rate Variability HRV.
Methods
10 healthy probands (3 male, 7 female, mean age 45,4 years, no medication) were investigated on the
response of the Autonomic Nervous System ANS to the irradiation of the coeliac plexus with NIR Low
Intensity Laser fields (808 nm). The Laser field was applied for 10 min either continous wave (CW) or
with a pulsed mode (10 Hz, 4625 Hz or "Alpha Sweep" repetive sequence of 8-13 Hz). The total
energy dose per treatment was 630 J (Energy density 1,145 J/cm² per min). Heart Rate Variability
HRV was measured simultanously. The averages and standard deviations of HRV parameters (HR,
SI, RMSSD, Alpha 1, SDNN) were calculated. The level of significance was p≤0,05.
Results
A highly significant reduction of the sympathetic activity (SI) was observed both with CW and all
pulsed modes. The strongest effect was recorded with "Alpha Sweep" (-79,3%). A non-significant
stimulation of parasympathetic activity (RMSSD) was measured with "Alpha Sweep" (+15,5%),
meanwhile it was moderately subdued by the other modes (CW, 4625 Hz, 10 Hz).
Conclusions
Irradiation of neurons with NIR low intensity laser light increases mitochondrial production of ATP and
+
2+
modulates Na and Ca kinetics [1, 2]. The electrophysiological stimulation of a neuron evokes an
action potential [3]. The maximum stimulation frequency is about 500 Hz for the absolute refractory
period (action potential + absolute refractory time ≈ 2,0 ms) respectively 200 Hz for the relative
refractory period (action potential + absolute refractory time + relative refractory time ≈ 5,0 ms). It is
discussed if irradiation with NIR photons could primarily stimulate parasympathetic neurons, which
could secondarily reduce sympathetic activity. The various responses to pulsed laser fields could be
related to neuronal refractory periods. Low-frequency pulsings (f<200 Hz) seem to trigger stronger
vegetative reactions than higher frequency pulsings (f>500 Hz), where laser pulses often coincide with
the absolute refractory period. Pulse patterns with repetitive sequences such as "Alpha Sweep" cover
a small range of frequencies like a wave. The response of the ANS seems to be more intensive to
these dynamic frequency patterns than to applications using only a single frequency.
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Background
Parkinson’s disease is the second most common neurological disease and is increasing in incidence.
It is a progressive neurodegenerative disease for which there is no cure and few treatment options.
Numerous reports have emphasised the link between the gut and Parkinson’s disease, the
microbiome-gut-brain-axis. In animal models, photobiomodulation has been shown to reduce the signs
of Parkinson’s disease and to protect neurons from damage, both when applied directly to the head or
when applied to remote parts of the body, even when the head is shielded from the light.
Methods
Participants were treated with transcranial LED and/or abdominal laser and three times per week for 12
weeks in a clinic and up to 2 years at home. Outcome measures were motor and non-motor clinical
signs of Parkinson’s disease including mobility, balance, cognition, sense of smell, sleep and wellbeing. In addition, faecal samples were collected for microbiome analysis.
Results
The clinical signs and symptoms of Parkinson’s disease improved with photobiomodulation treatment
directed to the head, neck and abdomen with this improvement lasting for up to two years. Abdominal
and neck treatment alone, with no transcranial component, was also effective to reduce the clinical
signs and symptoms associated with Parkinson’s disease. Concurrent with these symptomatic
changes, trial participants also showed changes in their gut microbiome composition.
Conclusion
The implications of these findings will be discussed in the context of the potential for future treatment
regimens for neurological diseases.
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Background
Alzheimer’s dementia (AD) is a global
health problem that presently does not
have a cure. Preclinical studies suggest
that photobiomodulation (PBM) may
reduce levels of amyloid [1,2] and tau [2]
in transgenic AD mouse models and may
promote neurogenesis [3] in a traumatic
brain injury mouse model. We
investigated the effects of transcranial
and intranasal PBM on cognition and AD
fluid biomarkers in humans with AD.
Methods
Thirteen
patients
with
biomarkersupported diagnoses of probable AD
(mean age 70 + 9 years old; 5 men) were
randomized to Real (n=7) or Sham (n=6)
PBM. Transcranial and intranasal PBM
Figure 1
treatments were administered by the
patients’ study partners three times per week for 16 weeks using the Vielight Neuro Gamma device. Before (TP1)
and after (TP2) 16-weeks of home PBM treatments, the patients underwent blood draw, lumbar puncture, and
cognitive assessment with the Alzheimer's Disease Assessment Scale cognitive subscale (ADAS-cog) [4].
Results
There were no clinical or demographic differences between the Sham and Real PBM groups at baseline. Three
patients withdrew from the trial – one (Real PBM) because of COVID-related travel restrictions; two (Sham PBM)
because of placement in memory care facilities. Two patients (one Real; one Sham) returned for TP2 two months
later than scheduled due to COVID-related restrictions. Both patients stopped treatments after 16-weeks. Lumbar
punctures failed in 3 Sham PBM patients; TP1 biomarker data from two Real PBM patients could not be analyzed.
After 16 weeks, ADAS-cog scores declined (i.e., increased) in the Sham group but remained unchanged in the Real
PBM group (Fig 1A). If we exclude data from the Real PBM patient who stopped treatments 2 months prior to TP2
from analysis (light green bar in Fig 1), ADAS-cog scores improve (i.e., decrease) from TP1 to TP2 the Real PBM
group. CSF levels of total Tau and CSF and plasma levels of phosphorylated (p) Tau-181 are elevated in AD. Neuronal
and axonal damage increases CSF and plasma levels Neuroflilament light (NfL). After 16 weeks, total CSF Tau
increased slightly in the Sham group but decreased in the Real PBM group (Fig 1B). Plasma levels of pTau-181 (Fig
1C) and NfL (Fig 1D) increased in the Sham group but remained unchanged (or decreased slightly if the patient who
stopped PBM treatment 2 months before TP2 is excluded from analysis) in the Real PBM group.
Conclusions
The transcranial and intranasal PBM treatments were well tolerated by all patients. These preliminary findings support
the potential of home PBM treatments as a safe, non-pharmacological intervention for patients with AD and suggest
that larger PBM trials with AD fluid biomarkers are warranted.
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Abstract
Photobiomodulation (PBM) is a safe, non-invasive and easy to administer therapy.
The application of particular wavelengths of light onto cells has been shown to induce physiological changes,
including at the mitochondrial level where photons are absorbed in Cytochrome C Oxidase.
Though the exact mechanisms of PBM cellular interaction continues to be studied, clinical experience for over 40
years indicates the therapy to have efficacy – primarily in the treatment of inflammation, chronic joint swelling,
oedema and pain reduction.
PBM has been advocated for the improvement of wound healing and tissue regeneration. Some studies have also
reported it can help alleviate anxiety.
The peri-operative period is often a difficult time for patients.
This presentation will refer to studies on outcomes of acute post-surgical pain and the development of chronic pain.
Anxiety and catastrophising have been shown to be a major risk factor for increasing acute post-op pain. Certain
surgical sites have been found to have a higher incidence of developing chronic pain. Post-op mortality and morbidity
statistics will be highlighted. Post-operative prescribing of opioids has exponentially increased in recent years, not
only has this had a significant impact on overdose deaths in the community but it has also had an influence on
surgical patients morbidity and mortality, this is now recognised as The Opioid Crisis
A brief outline of treatment options will be discussed and will include several different types of surgery. It should be
noted that there is no specific protocol, as treatments require individualisation and titration to each patient for optimal
effect. However examples of treatment wavelengths and doses and areas treated will be described . Several case
presentations will help illustrate the effectiveness of PBM in decreasing pain and swelling in the peri-operative period.
Some cases will include simple data to help illustrate effects.
The addition of PBM in the peri-operative period aims to reduce anxiety, pain and swelling, and a reduction in Opioid
consumption. With the reduction in pain and opioid use, there can be improved return of function and mobility which
can help enhance the recovery after surgery (ERAS) of patients.
Conflict of Interest
Niraxx Light Therapeutics Inc

PBM2021 Conference

Successful PBM Pain Management in Medical Practice - Disrupting the
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Abstract
As a physician with now 9 years of photobiomodulation therapy (PBMT) experience under my belt and thousands of
patient encounters, I have gained intimate knowledge and experience of the many challenges and obstacles of setting
up and running a dedicated, successful laser therapy pain management practice. At our clinic we now look
optimistically towards a future where PBMT is a mainstay primary treatment for musculoskeletal pain conditions.
In primary health care we are constantly being presented with chronic, indolent and recalcitrant musculoskeletal
injuries and pain conditions, being in the top 5 most common presentations. Over 9 years ago, tinkering with a laser
device to successfully self-treat a chronic injury resistant to all traditional treatments, n = 1, having studied the science
and evidence, n = several thousand, was a water-shed moment in converting my interest. It fuelled and then drove
the concept of utilising low level laser devices at the centre of a dedicated pain management clinic to improve patient
outcomes.
My new-found knowledge necessitated a very involved and sophisticated holistic approach beyond “point and shoot”
to ensure patient benefit in the short-term and then compliance, commitment and continuance leading to resolution;
a cure in the long-term.
The success of such a unique PBMT-centred, state-of-the-art pain management clinic
practicing against a traditional medical paradigm largely pushing exercise, manual therapies, drug therapy or medical
procedural intervention, depends on a number of considerations. Navigating obstacles to utilising PBMT at the centre
of our holistic treatment approach is a continued challenge we face. We recognise we are at conflict with the usual
approaches to chronic pain, but this point of difference actually underpins our ultimate success.
Patients seeking PBMT are wanting to get off the merry-go-round of unhelpful, repetitious treatment options. In my
oral presentation I discuss the steps in implementing and running a successful PBMT-based clinical practice where
our team sees upwards of 20 patients a day, 6 days a week. I discuss how we are disruptors of the traditional, often
ineffective paradigm of treating chronic injury pain.
Successful clinical implementation of PBMT in our practice model showcases translational medicine where
knowledge from fundamental research findings via clinical trials in our field over many decades is now leading to real
patient-centred outcomes. Where the ultimate goal of some 50 years of lab and field research from the bench-side,
finally benefits patients at the bedside and ultimately the community as a whole.
Being well on the way to achieving the optimistic aim of bringing PBMT to the mainstream, in my presentation I share
my knowledge of how our clinical model has forged a path towards this goal. I do not produce data and figures but
instead a qualitative presentation backed by countless hours of clinical experience. The result is cost-effective
positive patient outcomes demonstrated by reduced disease burden, reduced reliance on pharmacotherapy, and
improved quality of life.
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Background
Women with myofascial pain usually complain of intestinal constipation (IC), associated with pain before, during, or after
defecating. We aimed to evaluate the effect of vaginal stretching (VS) associated or not with Photobiomodulation therapy
(PBMT) in the treatment of IC in women with pelvic floor myofascial pain (PFMP).
Methods
113 women with PFMP were enrolled in a double-blinded randomized trial, divided into VS plus PBMT with a low-level laser
single device active (Therapy EC, DMC®, São Carlos, Brazil, produced in 2018, GaAlAs Fiberoptic Emitters, 12 joules of total
energy in three points of near-infrared light-808nm, 143J/cm2 dose/point, 4J energy/point, 3.571mW/cm2 of Irradiance at target,
continuous emission mode, 100mW Power, the 40s/point, 0,028cm2 of spot area, intravaginal mucosal contact, one point 4 to
5 cm inside the vaginal canal, on the posterior wall, towards the tendinous center, and another point 2cm on the right and
another 2cm the left) and VS with sham-PBMT of 10 treatment-session, 2 times/week. IC was assessed by the ROMA criteria
before and after treatment. The surface electromyography (sEMG) parameters were evaluated before and after treatment.
Resting tone, three maximal voluntary contractions, and three sustained contractions for 10 seconds were captured. To compare
IC between the 2 groups, the Chi-square or Fisher's exact tests were used, and to compare sEMG data, the analysis of variance
for repeated measures with the variables transformed into ranks due to the absence of normal distribution was used. The
significance level was 5%.
Results
IC complaints showed a significant reduction after treatment in the PBMT group (p=0.01). Regarding sEMG, data did not show
significant differences before and after both groups’ treatments, with no difference between them.
Conclusions
The active PMBT group showed an improvement in IC complaints in women with PFMP. Although there was no difference in
EMG patterns, the use of PBMT may have had a muscle-relaxing effect, possibly by slowing the action potential of the motor
nerves, leading to better bowel emptying. The use of PBMT can be another therapeutic option for women who suffer from IC
related to PFMP.
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Introduction
The pathophysiology of compartment syndrome is the promotion of oxidative stress, a disorder
based on the imbalance between oxidizing agents and antioxidants, in favor of the generation of
free radicals or to the detriment of their removal speed (SIES H, et al. , 2017). This syndrome has
an incidence of 3.1 per 100,000 inhabitants. Among its causes, there is an increase in volume
within a compartment (caused by fractures, vascular and soft tissue injury). The standard
recommended treatment is fasciotomy, a surgical procedure in which the muscle fascia is cut to
relieve pressure and treat circulatory loss. However, several complications can result from this
surgical management, such as infections and severe pain. This pathology promotes unstable and
promote great cellular damage, from oxide-reduction reactions with organic molecules, such as
phospholipids, proteins and DNA. These species are characterized by their toxicity and capacity
to generate injury, characterizing the ischemia and reperfusion syndrome (ISR) (CAMPOS MTG,
et al., 2017).Therefore, LLL can be an excellent tool to replace a fasciotomy surgery avoiding
pain and infections.
Methodology
This is a descriptive study, of the experience report type, produced in the period from 01/25/2021
to 03/19/2021.
WJF, male, 38 years old, with a history of surgical intervention to remove the artifact in the left
upper limb due to having evolved to compartment syndrome, after surgical intervention and
hemodynamic stability the patient was referred for outpatient treatment.
The lesion had 200mm x 300 mm. In the first sessions, primary coverage of charcoal, and
secondary coverage with PHMB gauze impregnated with biguamide polyhexamethylene and
bandages were used. Outpatient care was carried out three times a week using a red LED
(LINCE, MMOptics) with a 660nm LED wavelength and LED spot light and 20mm, light intensity
adjustment 50W/cm² for 1 minute per irradiation session.
Results
In view of the evolution of this clinical case after 23 sessions, an important improvement was
observed in the appearance of the lesion, with a reduction in dimensions and result of a totally
viable tissue. The patient was referred to the rehabilitation sector for the prevention and care of
the injured skin.
Conclusion
Laser can be of utter importance in the tretament of the Compartimental Syndrome due to the
fact that it can avoid the fasciotomy surgery, the first option until today for this syndrome.
Therefore, laser can promote a non painfull treatment without risk of infection or other common
complications of this pathology.
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Abstract
According to the International Association of the Study of Pain (IASP), neuropathic pain is caused by a primary lesion
or dysfunction of the nervous system. The lesion may be peripheral, spinal, or supra-spinal and is differentiated from
other types of pain due to sensory symptoms caused by a compromised peripheral or central nervous system.
Neuropathic pain is further delineated as“evoked pain” or “rest pain”, the latter typically observed in spinal cord injury
patients. Neuropathies can be cranial, autonomic, or focal.
The major types and categories of neuropathies include chronic degenerative neuropathy, post-traumatic neuropathy,
diabetic neuropathy, stroke-related neuropathy, and peripheral neuropathy. Common comorbidities include
Alzheimer’s disease and Parkinson’s disease. Neuropathic conditions are diagnosed by a patient’s medical history,
examination, and when indicated, electromyography (EMG) and the nerve conduction velocity (NCV) test. This
research explores non-pharmacologic care and management of
specific neuropathies, particularly nutrition, and nutritional supplementation, and photobiomodulation therapy
(PBMT), also known as low-level laser therapy (LLLT). Comparisons are given regarding these modalities and
conventional treatments. Although research into the efficacious applications of nutrition, nutritional supplements, and
photobiomodulation therapy is in its relative infancy, these modalities seem promising when used alone or, in
combination and or as conjunctive therapies with conventional treatments.
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Background
The shoulder is a complex, multi-joint structure in the human body. It plays a significant
role in activities of self-care, work and leisure. Within the broad complaint of shoulder pain, rotator
cuff disease (RCD) is the most common condition. RCD consists of tendinopathy, partialthickness tears or full-thickness tears of the rotator cuff tendons. Low level laser therapy (LLLT)
has been successfully used in various musculoskeletal injuries including tendon injuries. Its
application is supported by experimental evidence of biological effects including increase in
(collagen synthesis, adenosine tri-phosphate production, cell function, protein synthesis),
reduction in inflammation and angiogenesis. Our main purpose was to heal partial tear of tendon
with LLLT to provide cost effective and non surgical treatment to our community.
Methods
72 patients with confirmed diagnosis of partial tear of supraspinatus tendon through
musculoskeletal ultrasound (MSKUS) were randomly allocated into two groups by using a
computer generated random sequence table with 36 patients in the experimental group (LlLT +
Routine Physical Therapy (RPT) and 36 patients in the control group (RPT alone). Baseline
assessment for supraspinatus tendon thickness and tear thickness were recorded using MSKUS
before treatment. Experimental group received LLLT through Omega XP Model (Omega Laser
System, United Kingdom), Single direct in-contact probe, pulsed mode with wave length of
820nm, power of 200mW, frequency 2.5Hz, power density 222mW/cm2, energy density 6.7J/cm2,
spot size of 3mm (0.9cm2), energy of 6 Joules for 30 seconds duration on each point followed by
46-cluster direct in-contact probe, pulsed mode with wave length and power of
(10x15mW=660nm, 10x15mW=950nm, 10x26mW=870nm, 0x25mW=880nm, 5x25mW=940nm
and 1x15mW=820nm), frequency of 2.5Hz, power density 95mW/cm 2, energy density of 11.4
J/cm2, spot size of 10cm2, total energy of 114 Joules for duration of 120 seconds. All the patients
received 18 treatment sessions over a period of 6 weeks (3 sessions per week) and 12 further
sessions from 6weeks to 12 weeks follow up (2 sessions per week). At the end of six weeks and
12 weeks, both outcome measures were assessed again.
Results
Repeated Measure ANOVA revealed within groups, significant differences in the mean
improvement in tendon thickness and tear thickness in experimental group both at 6 and 12
weeks follow-up. Non-significant differences were found in control group in both outcome
measures at 6 weeks and at 12 weeks follow-up. An independent t-test revealed between two
groups, at 6 weeks, significant differences were found for the mean improvement in tendon
thickness except non-significant for tear thickness, whereas, at 12 weeks, significant differences
were found in mean improvement for both outcome measures.
Conclusion
The findings of the present study revealed that LLLT with RPT was more effective than
RPT alone in the treatment of partial tear of supraspinatus tendon.
Conflict of Interest: There is no conflict of interest among all authors
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Background:
Few options demonstrated efficacy to prevent and treat mucosal and skin lesions induced by anticancer
therapies, especially radiotherapy (RT) and chemotherapy (CT). Photobiomodulation has been shown
to reduce the incidence, duration and severity of oral mucositis in several randomized clinical trials and
meta-analyses [1-3]. CareMin650 is a new device delivering red light at 650 nm, developed to improve
the reliability and reproducibility of light therapy, using applicators adapted to the mouth (oral pads) and
the skin (derma-pads). Its unique technical characteristics allow an homogeneous distribution of the
dose on the whole surface of the treated area, which optimizes the quality of photobiomodulation
therapy.

Methods:
SafePBM is a French prospective non comparative study designed to investigate the feasibility, safety
and preliminary efficacy data of CareMin650 in four subgroups of 15 patients each: cohort A1 includes
patients with head and neck cancer (H&NC) starting RT (prophylactic intent), cohort A2 includes patients
with H&NC receiving RT who developed grade 1 or 2 lesions of oral mucositis (OM) or radiation
dermatitis (RD) (curative intent), cohort B1 includes patients with breast cancer (BC) starting RT
(preventive intent), and cohort B2 includes patients with BC receiving RT who developed grade 1 or 2
lesions of RD (curative intent). Patients in cohorts A1 and B1 (prophylaxis) are treated with a dose of
3J/cm2, those in cohorts A2 and B2 (cure) are treated with a dose of 6J/cm2.

Results:
The study is ongoing. As of December 23, 2019, 20 patients have been included and treated, with
treatment either ongoing or completed. No safety issue has been reported.

Conclusion:
CareMin650 has been developed to facilitate photobiomodulation therapy and improve the
reproducibility of the method. This study is assessing the safety and preliminary efficacy in patients with
HNC or BC, in both preventive and curative settings.
Funding: NeoMedLight
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Background
One of the main treatment strategies for patients with breast cancer is radiotherapy (RT). A common side effect of
RT is acute radiodermatitis (ARD) [1]. Photobiomodulation (PBM) therapy is a new and successful treatment option
for RD [2]. Clinical data on the safety of PBMT an oncologic patient population is still scarce [3]. This retrospective
study aims to evaluate the disease-free survival (DFS) and overall survival (OS) of patients with breast cancer treated
with PBM for ARD.
Methods
This is a retrospective analysis of 120 patients with breast cancer that underwent an identical RT regimen (25x2Gy
+ 8x2Gy) between April 2015 and June 2017 at the Limburg Oncology Center (LOC), Jessa Hospital (Hasselt,
Belgium) [4]. All patients received the institutional standard skincare protocol alongside a twice-weekly PBM (4J/cm2,
808- 905nm, 0.168W/cm2) or sham treatment. During follow-up, patients underwent a complete clinical evaluation
every six months and blood analysis and mammography yearly in the first five years after the end of RT. The DFS
and OS were estimated.
Results
In December 2020, data from 94 patients was available for analysis (sham n=48, PBM n=46). The log-rank test
demonstrated that after a mean follow-up of 48 months (range: 1- 63), the DFS was not significantly different between
the sham and PBM group (93.8% vs. 93.5%, resp., p = 0.947), and the same was true for the OS (95.8% vs. 97.8%,
resp., p = 0.612).
Conclusions
This retrospective study demonstrates for the first time that PBM does not influence locoregional recurrence, the
development of metastases, and the overall survival of patients with breast cancer treated with RT. An extended
follow-up of at least 5 years is needed to validate these results.
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Abstract
Drug-induced osteonecrosis of the jaw (DI-ONJ) is a rare condition [0.48% -4.6%] which can occur after exposure to
agents used to prevent bone complications.
Expression of DI-ONJ occurs primarily through bone exposure in the maxillofacial region (one also notes unexposed
DI-ONJ).
DENOSUMAB is indicated for:
- prevention of bone complications (pathological fractures, bone irradiation, spinal cord compression or bone surgery)
in adult patients with solid tumors with bone metastases.
Recently, the European Medicines Agency (EMA) carried out a strengthening of safety messages concerning the
use of Denosumab, among others for the risks of DI-ONJ, side effects, in patients taking Denosumab.
Denosumab is a human monoclonal antibody that binds to the activator ofnuclear factor K-B ligand receptor (RANK)
preventing activation of RANK on the surface of osteoclasts and osteoclast precursors.
Even if the pathogenesis of DI-ONJ is established (multifactorial with synergy between infection andlocal trauma as
well as a decrease in bone turnover after exposure toDenosumab), however, there is still some doubt about the
endogenous or exogenous aspect of osteonecrosis.
Indeed, several theories oppose the appearance of DI-ONJ.
- Either we have a mucosal lesion that extends to the underlying jawbone.
- Or a deep osteonecrosis which progresses to the mucous tissues.
The treatment and prevention of chemo-induced mucositis by PhotoBioModulation (PBM) are now recognized and
widely used in the oncology supportive care service.
Studies are already underway to assess the benefits of PBM on lesions in other tissues (bone, skin, and mucous) of
the orofacial sphere. Among these lesions, we can in particular list the DI-ONJ that may occur in patients treated with
Denosumab as part of their bone metastases.
However, the impact of PBM on the appearance of DI-ONJ is unclear. It would therefore be interesting to know
whether the use of PBMs would prevent the appearance of DI-ONJ.
GOALS of our study : Primary objective
- to study the occurrence or not of DI-ONJ in patients who received prevention PhotoBioModulation and treated with
DESOSUMAB for solid cancers with metastases in bones (within 2 years)
Secondary objective
- to Study the feasibility of long-term PBM treatment (> 2 years). - to Characterize the pathogenesis of DI-ONJ
TYPE OF STUDY:
- Prospective, monocentric, category 2 study (minimal risks and constraints)
- This is a feasibility study.
NUMBER OF CENTERS
- Single-center study (Centre Jean-Perrin, Clermont-Ferrand, France).
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MAIN JUDGMENT CRITERION
- Percentage of patients expressing signs of DI-ONJ (within 2 years of follow-up)
SECONDARY JUDGMENT CRITERIA
- Percentage of patients expressing signs of DI-ONJ over the long term (> 2 years) for patients for whom we have
the data
- Time to onset of DI-ONJ after PBM, intensity of PBM (stages 1 to 4) STATISTICS :
This is a feasibility study in which we plan to include 250 patients. INCLUSION CRITERIA
-Adult patients
-Ability to give informed consent to participate in the study
-Affiliation to a social security scheme
-Patients with solid cancer with bone metastases treated with Denosumab NON-INCLUSION CRITERIA
-Refusal of participation
-Patients who already have DI-ONJ
-Patients who have already had a PBM
-Patients who have had radiotherapy treatment in the jawbones
-Patients who have bone metastases in the jawbones.
-Patients deprived of their liberty by court or administrative decision. COURSE OF THE STUDY
For each patient, before starting treatment with Denosumab: Consultation with the dentist
-Physical examination
-Dental panorama
If inclusion
-Preventive PBM session
After treatment with Denosumab has started
-Consultation every 6 months
-Physical examination
-Dental panorama
-Preventive PBM session
After stopping Denosumab
-Consultation every year for 3 years
-Physical examination
-Dental panorama
-Preventive PBM session
PHOTOBIOMODULATION PROTOCOL
We will rely on the preventive protocols already established, in cases of mucositis. -We will apply 4 to 6 joules / cm2
Intraoral irradiation will be carried out without distinguishing between areas
2J / cm2 over the entire surface.
Then an external irradiation of the jaws at the rate of 2 J / cm2
We plan to perform the study in a maximal duration of 3 years.
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University diploma: PBM for the management of pain, inflammation, wound
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Abstract
Innovative technology is now often synonymous of better patient care, curative and preventive process. Every
specialty is impacted by news techniques or new devices. Among others, Photobiomodulation (PBM) is emerging as
unmissable both in human and animal medicine for specific treatments alone, to reduce side effects or in addition to
improve benefits.
That’s why, in partnership with leading learned societies a university diploma is open in France with, especially,
Gynecology Department at Medicine University of Montpellier/Nîmes. Responding to a request from the socioprofessional world, the main objectives of this diploma are:
- to disseminate in-depth knowledge (state of the art) relating to photobiomodulation therapy: fundamental knowledge
and clinical know-how
- to empower the professional so that he/she is able to use it alone or in addition in his/her practice in a safe and
efficient manner.
The program of this diploma consists in classes and practical training in an expert’s office. The program is based on
the state of the art of PBM with worldwide experts as speakers:
- based on processes impacting human and animal body: wound healing, pain, inflammation... always with patient
care in mind. It is the first time that practitioners from all sectors (MDs, dentists, veterinarians and so on) are gathered
on the university benches for such a diploma.
- science behind PBM (physics and biochemistry) is provided by experts in their field.
- innovation in the way of teaching is also important and focused on modern concepts due to latest findings in
andragogy.
This diploma is the first step of international partnerships between universities in Europe and all over the word,
focused on PBM teaching.
PBM teaching is knowing a new approach which was expected by everyone.
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Place of PBM for cancer patients with vulvovaginal xerosis, atrophy,
stenosis or fibrosis
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Background:
For cancer patients with vulvovaginal xerosis, atrophy, stenosis or fibrosis, PBM should be a great help in the
reduction of symptoms and invalidity.
Methods:
1- Application to vulvovaginal xerosis and atrophy:
Whether it is radiation-induced, (arterio-capillary fibrosis of the mucosa and submucosa, destruction hormone
receptors), chemo or hormono-induced (anti-aromatase in hormone receptor positive breast cancer), or surgical
(prophylactic adenectomy of BRCA mutated patients, surgical treatment of cancers of endometrium or cervix) the
pathophysiology of this complication shows fragmentation of elastin and collagen, thinning of smooth muscles,
decrease in vaginal secretions and reduced blood flow which leads to decrease in lubrication, in all respects similar
to that observed in SGUM. From numerous studies show the effectiveness of the fractional CO2 laser in this
indication, especially after gynecological cancer in terms of histological analysis, improvement of symptoms,
decreased pain, or improved sexual health score, such as Female Sexual Function Index (FSFI). A single study
carried out with PBM is found, it shows similar efficiency to the CO2 laser: RJ Lanzafame et al. realizes, in
postmenopausal women, 1 vaginal biopsies before and 3 months after 8 PBM sessions performed thanks to a small
endovaginal device. Histological analysis shows epithelial tissue with an increase in keratinocytes, with an increased
glucogenic load have also been observed in the lamina propria consisting of marked angiogenesis and signs of
congestion of the tissues with red blood cells in the new vessels, collagenesis, increased cellularity. PBM thus
restores the vaginal function which is maintained at least 3 months after treatment.
Furthermore, thanks to the work of Thompson et al who demonstrated that the vaginal epithelia and buccal are
microscopically similar, that there are no statistically significant differences between the maximum and minimum
number of epithelial cell layers between these 2 epithelia, and that the keratinization patterns as well as the
distribution and appearance of the lipids in the intercellular spaces are similar. Based on these results, Thompson et
al concluded that vaginal epithelium can be used as a substitute for oral epithelium in certain in vitro studies and
possibly for in vivo studies. Therefore, based on studies showing a beneficial action of PBM on the oral sphere, in
the treatment of pathologies resulting from anti-cancer therapies, we can imagine, by extrapolation, the same results
on the genital sphere.
2- Application to vulvovaginal stenosis and fibrosis:
Fibrosis is an important consequence of radiotherapy. PBM is an emerging therapeutic modality for the treatment of
cutaneous fibrosis. The PBM would act on the cellular plan, as a modulator of the reactions causing the pathology.
PBM would reduce the rate of proliferation and migration of fibroblasts, would inhibit pro-fibrotic cytokines and their
related pathways like that of TGF-beta, and would decrease the synthesis and deposition of collagen.
In the article by JB Epstein et al. regarding the use of PBM to alleviate tissue fibrosis associated with cGVH, the
authors discuss the understanding of molecules involved in inflammatory phenomena such as the induction of
TGFbeta and NFκB, The clinical benefit observed in the two analyzed cases need further investigation to determine
the therapeutic efficacy of PBM. In another study where patients with oral cGVH are initially treated and had a longterm follow-up with PBM, JB Epstein shows that PBM therapy represents an additional approach for the ongoing
management of oral cGVHD and that the frequency of treatment should be individualized (weekly or monthly or
bimonthly) for each patient to provide the best control of oral results. Vaginal involvement in cGVH is an inflammatory
process that can lead to erosive vulvovaginal lesions with scars complicated by vulvovaginal stenosis and sometimes
complete agglutination of the vagina. Treatment then becomes difficult, combining surgery, immunosuppressants and
dilators. However, given the similarity histology of the vaginal and oral mucosa, and the successful use of PBM in
the treatment of oral cGVH, we can again think that PBM is a promising option and should be considered for the
management of strictures and vulvovaginal fibrosis.
Discussion and Conclusion:
PBM should be of major importance in the next future in the management of many cancer-therapy induced
gynecologic symptoms ++..
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Efficacy of PBM in the treatment of mandibular osteoradionecrosis
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Background:
Osteoradionecrosis (ORN) is a rare phenomenon, developed in about 5% of patients who have had radiation therapy
for a tumor of the head and neck. It is defined by chronic bone exposure developed after local treatment with
radiotherapy in the absence of local tumor. This phenomenon is still poorly understood but it seems that
osteoradionecrosis follows a fibro-atrophic process induced by radiotherapy associating the formation of free
radicals, endothelial dysfunction, inflammatory phenomena, microvascular thrombosis, remodeling of the bone
architecture towards fibrosis and necrosis. This pathology can have serious consequences on the functional and vital
prognosis of the patient at a distance from his treatment.
Photobiomodulation therapy (PBMT) is defined by the use of photons emitted at a wavelength between red (λ 622780 nm) and near infrared (λ 780-950 nm) which, absorbed by the cell, allows the transformation of photon energy
into biochemical energy via a succession of responses: primary, secondary, tertiary and quaternary responses. The
result is an increase in tissue oxygenation, modulation of the levels of cytokines, inflammatory mediators and growth
factors, promotion of cell proliferation, differentiation and migration, increased angiogenesis. This therapy is therefore
used for its analgesic, anti-inflammatory and healing action.
Patients with limited osteoradionecrosis are treated with antibiotic therapy and combined with anti-fibrosis treatment
(pentoxifylline and tocopherol) for a prolonged period.
Methods:
The objective of this study was to assess the efficacy of the contribution of photobiomodulation therapy (PBMT) on
mucosal healing in patients on anti-fibrosis treatment with persistent bone exposure.
The inclusion criteria are patients with mandibular osteoradionecrosis under antifibrosis treatment PENTOXYFILLINE
400 mg 2 / d and TOCOPHEROL 500 mg 2 / d for at least 6 months and with chronic bone exposure for more than
three months.
The patients included are randomized into two groups: the interventional PBMT group and the Sham-PBMT control
group.
The intervention consists of carrying out 15 sessions of PBMT at a rate of 3 times per week. The device used is the
intraoral THOR Laser with parameters 650-680 nm, 6 J / point, 1 point = 1cm2, 0.5 cm from the mucosa.
Patients in the Sham group will receive the same sessions but with an inactive ThorLaser fiber.
The primary endpoint is intraoral mucosal healing 3 months after the end of treatment. The secondary outcomes
were the SOMA score adapted for osteoradionecrosis and the quality of life scores of the GOHAI Score and the
EORTC QLQ-C30 at 6 months and 12 months after the end of treatment.
Patients are blinded to the treatment received.
Course of the study:
Patients meeting the inclusion criteria are informed of the study and its treatment modalities with PBMT by the
investigative team during the pre-inclusion visit. The information form is handed over. The Cone Beam is then made.
The inclusion visit within 30 days of the pre-inclusion visit consists of an assessment of bone exposure, SOMA Score,
GOHAI score and EORTC QLQ-C30. The patient is then randomized blind to the PBMT arm or the Sham PBMT arm.
Clinical information is transmitted by the investigative team to the statistical team for randomization.
The first sessions of PBMT or Sham-PBMT are performed within 10 days by the patient's and investigative team's
blind paramedics and continued at a rate of 3 / week for 5 weeks for a total of 15 sessions.
Follow-up consultations are provided by the investigative team. Clinical, radiological, SOMA score, GOHAI score and
EORTC QLQ-C30 information are sent to the statistical team at each consultation.
Provisional timetable
Patients will be included over a period of 30 to 36 months with a follow-up period of 12 months. The total duration of
the research would be 32 to 38 months
Discussion and Conclusion:
This experimental clinical multicenter study should define the place of PBM in the curative management of moderate
osteoradionecrosis, with a focus on optimal PBM parameters, dose and treatment schedule.
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State of art of photobiomodulation in the management of radiotherapy
adverse events: indications and level of evidence.
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Objective:
To evaluate the current and potential indications of photobiomodulation (PBM) and their level of evidence in the
prevention or management of radiation therapy-related side effects.
Materials and methods:
The Embase, Medline/PubMed, Cochrane, EBSCO, Scopus, and LILACS databases were systematically reviewed
to include and analyze publications of clinical studies that have assessed PBM in the prevention or management of
radiotherapy-related side effects. The keywords used were "photobiomodulation"; "low level laser therapy"; "acute
oral mucositis"; "acute dysphagia"; "acute radiation dermatitis"; "lymphedema"; "xerostomia"; "hyposalivation";
"trismus"; "bone necrosis"; "osteoradionecrosis"; and "radiation induced fibrosis". Prospective studies were included,
whereas retrospective cohorts and non-original articles were excluded from the analysis.
Results:
PBM in the red or infrared spectrum has demonstrated efficacy in randomized controlled trials in the prevention and
management of radiotherapy-related side effects, especially acute oral mucositis, acute radiation dermatitis, and
upper extremity lymphedema. The level of evidence associated with PBM was heterogeneous, but overall was still
moderate. The main shortcomings were the diversity and lack of detail in treatment protocols, which could have
compromised efficiency and reproducibility of PBM results.
Conclusion:
The published data suggest that PBM may be considered as a full-fledged supportive care for patients treated with
radiotherapy, or at least in the setting of a therapeutic clinical trial. However, until strong evidence has been published
on its long-term safety, the use of PBM should be considered with caution, specifically when applied near areas with
proven or potential tumors.
The patient should be informed of the theoretical benefits and risks of PBM in order to obtain his informed consent
before treatment.

PBM2021 Conference
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photobiomodulation therapy in nasopharyngeal cancer patients receiving
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Background
Nasopharyngeal cancer (NPC) is the most common head and neck cancer in Hong Kong. Chemo-radiotherapy (CRT) is
the main treatment for NPC, which induces many distressing acute side effects. Oral mucositis (OM) and radiation
dermatitis (RD) are the two commonest side effects experienced by up to 90% of NPC patients undergoing chemoradiotherapy. These side effects will lead to severe pain and discomfort, compromising the quality of life (QoL) of patients.
Photobiomodulation therapy (PBMT) has been shown to reduce the severity of OM and RD in head and neck cancer
patients receiving CRT, yet the evidence among the local NPC population is lacking. This study aims to investigate the
effectiveness of PBMT in mitigating OM and RD in NPC patients receiving CRT and the impact on the patients’ QoL.
Methods
With ethics approval, this prospective, randomized double-blinded controlled trial aims to recruit 160 participants. The
study is currently in progress. Chinese adult patients with newly diagnosed NPC who will be receiving CRT are recruited
and randomly assigned to either the PBMT or SHAM group. The group assignment is blinded to the patients, operator
and assessor. PBMT is delivered 3 times a week throughout a 7-week CRT course. An extraoral cluster LED probe (660
& 850nm, 1390mW, 60 seconds per spot, 44.6mW/cm2) is used to deliver PBMT to the cheek and neck areas (14 spots),
and an intraoral single laser probe (660nm, 75mW, 60 seconds per point, 25.5mW/cm2) on the hard palate, soft palate,
dorsal tongue and buccal mucosa (12 spots). The severity of OM and RD is evaluated using the Radiation Therapy
Oncology Group (RTOG) Acute Radiation Morbidity Scoring Criteria, with the QoL assessed using a self-evaluative
questionnaire.
Results
Up to date, ten patients have completed the study, with an equal number of patients randomized into two groups. There
were no significant differences in age and pre-RT body mass index (BMI) between the PBMT and SHAM groups, with a
marginal imbalanced distribution in gender (p=0.058). All patients showed worsening of both the severity and symptoms
of RD and OM, with weight loss throughout the treatment course. Self-reported worsening of QoL was also reported.
There were no significant differences in both RD and OM gradings between the PBMT and SHAM groups upon
completion of the CRT. No adverse effects associated with PBMT were observed.
Conclusions
Nasopharyngeal cancer patients receiving CRT suffer from acute side effects including RD and OM. Weight loss and
worsening in QoL were deemed inevitable during the treatment. Photobiomodulation therapy showed no adverse effects
nor worsening of side effects. Small sample size and imbalanced distribution of gender during the early stage of this trial
accounted for these findings. Yet, the safety profile of PBMT has greatly facilitated patient recruitment locally. This is
currently the first and largest clinical trial in Hong Kong, using PBMT to mitigate CRT-induced side effects.
Funding
The study is funded by the Health and Medical Research Fund, Food the Health Bureau, The Hong Kong Special
Administrative Region, China (Ref No.: 07183176, 2019/20)
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From the perspective of 30+ years of medical practice using PBM in the treatment of chronic pain I believe we are
far from integrating PBM into mainstream medical practice. Contributory factors include a lack of solid clinical
evidence for many conditions in which it is pragmatically used as well as bias and lack of understanding in those
assessing the evidence for guidelines who have no working knowledge of PBM. For clinical researchers and
practitioners, lack of understanding what is the “correct dose” of light, be it laser or LED contributes to this confusion.
Chronic pain is complex and pathophysiology is diverse. We need to understand why there are so many failures in
clinical trials after all these years. While we understand more about molecular and cellular mechanisms we are far
from successfully translating these into clinical practice. WALT guidelines are not nuanced enough to be applied in
day to day practice to achieve optimal outcomes. With the development of multi-wavelength devices guidelines
become even less relevant. The question is how can we achieve more success in clinical trials? If we don’t address
this we are doomed to remain on the outskirts of medical practice for another thirty years.
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Abstract
Photobiomodulation (PBM) research has generated over 8,000 academic papers, including more than 800
randomised controlled clinical trials (RCTs). These studies have demonstrated PBM's efficacy for a wide range of
painful or non-healing, or otherwise debilitating conditions, many of which are unmet clinical needs. In the United
States, there is no explicit acknowledgement of PBM by the FDA, there is a CMS treatment code (LLLT for 15 mins),
BUT it is declared as "not necessary" and is "not payable by Medicare". The American Medical Association rejected
a proposal for permanent code last year, and no government (CMS) or private medical insurance reimbursement.
In the United Kingdom, the National Health Service have no treatment/procedural or payment codes (HRG, PbR
Tariff, OCPS) for PBM, and it seems the rest of the world has also not yet "seen the light".
The roadmap to mainstream is:
• Regulatory (FDA, CE, TGA, Health Canada etc) approved/cleared marketing indications for use FOR A
MANUFACTURERS SPECIFIC PRODUCT (they do not clear a therapy, they only clear products)
• Treatment/procedural codes for that indication
• Reimbursement requires a procedural code for that indication
• Clinical Care Guidelines (NICE, MASCC) for that indication help support a doctor's decision to use PBM
• Taught in medical schools for that indication
This presentation will walk you through how we get through these five steps
Funding
THOR Photomedicine Ltd
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Background
Mitochondria can move, change form, and replicate. When the cell requires increased energy or calcium buffering
in specific locations, mitochondria are transported by dedicated proteins to the required location over a network of
microtubular filaments. This trafficking process requires adequate mitochondrial membrane potential (mitMP) and
takes place in association with a variety of biological processes including proliferation, lamellipodia dynamics,
neuronal synaptic transmission, etc. Previously we have shown that near infrared (NIR) photobiomodulation (PBM)
increases mitMP and proliferation in primary aortic smooth muscle cells (PASMCs). Others have shown an
association between mitochondrial motility and SMC proliferation in organ culture. The current study was designed
to determine the effect of PBM on mitochondrial trafficking in PASMCs.
Methods
Porcine primary aortic SMCs were irradiated with NIR PBM (780nm diode laser, 5 minutes of 6.7mW/cm2, 02Joules/cm2,). Cells were fixed at 0, 30, 60, 90, and 120 minutes after PBM and immunostained for mitochondria.
Trafficking was assessed by measuring the area of the cell occupied by mitochondria at each time point. Results
were corroborated by live cell imaging using MitoTracker™ Green. Mitochondrial respiration was measured 48
hours after irradiation using the MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) assay
considered to be a surrogate for number of viable cells. Control, non-irradiated cells were paired to each time point
in each assay.
Results
Mitochondria were located initially in the perinuclear region. Following irradiation (2Joules/cm2), area
measurements showed that mitochondrial trafficking began in the direction of the cell membrane, reaching a
maximum degree of peripheral spreading at 90 minutes (200% spread over non-irradiated, p<0.001 by 2-way
ANOVA with Tukey as post hoc test). The mitochondria returned to their original perinuclear pattern by 120
minutes after irradiation. Live cell imaging showed results similar to the static area measurements. Here too
mitochondria began to spread peripherally by 20 minutes after irradiation and reached a peak spread at 45
minutes. As with the static area measurements, live cell imaging also confirmed that the mitochondria reverted to
their original perinuclear configuration by 120 minutes after irradiation. Mitochondrial respiration activity (MTT
assay) was significantly increased 48 hours after irradiation (11% and 25% with 2 and 4J/cm2 cumulative PBM [in 1
or 2 sessions], respectively, compared to non-irradiated controls, p<0.05 by 1-way ANOVA by dose).
Conclusions
Together with our previous finding that PBM alters subnuclear distribution of the promyelocytic leukemia (PML)
checkpoint protein, indicating a shift of the cell from a quiescent to an activated stage in the cell cycle, the
extensive mitochondrial trafficking and increased mitochondrial respiration found in the current study provide
important insights related to early mechanisms of action of PBM on cell proliferation. The kinetics described here
may also be useful for assessment and monitoring of preconditioning protocols.
Funding
The study was supported in part by The Alexander Grass Family Fund for Research in Military Medicine, The
Hebrew University of Jerusalem; The Rosetrees Trust Fund of the United Kingdom (M140-F2); and The Stuart
Roden (Landsdowne Partners) Research Fund, London, UK. SDG is the Brandman Foundation Professor of
Cardiac and Pulmonary Diseases, Faculty of Medicine, The Hebrew University of Jerusalem.
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Background
The functioning of the nervous system has been shown to be affected by photons. Indeed, promising effects of the
photobiomodulation (PBM) have been reported in animal models and in patients with peripheral nerve injury and
ischemic stroke [1]. In cultured neurons and in ancestral pre-nervous cell-organisms, photons were reported to
modify mitochondrial membrane potential, ATP levels, intracellular Ca2+ levels, reactive oxygen species, and NO
production [2]. However, the mechanisms by which laser light may affect the functioning of the nervous system are
not yet understood; in particular, their effects on neurotransmitter release have never been investigated.
Methods
To investigate on the effects of photons on glutamatergic transmission, we used cerebrocortical slices, nerve
terminals (synaptosomes) and astrocyte processes (gliosomes) obtained from adult mouse cerebrocortex and
transferred to superfusion apparatus [3]. During superfusion with standard medium, the preparations were exposed
to 808 nm laser light (Doctor Smile–LAMBDA Spa, Italy; parameters: 60 J/cm2 or 6 J/cm2, 1 or 0.1 W/cm2, 60 s, in
continuous wave). The samples were exposed to the near-infrared laser-light by the AB2799 hand-piece (Doctor
Smile). According to the technical data the AB2799 hand-piece with a flat-top beam profile delivers more
homogenous irradiation over 1 cm2 beam area and has the same irradiation spot area (1cm2) and energy, from
contact to 105 cm of distance from the target tissue. We assessed the dependence of the light-evoked glutamate
release on external Ca2+ superfusing the synaptosomes with Ca2+-free medium. The effects of the vesicular
glutamate transporter (VGLUT) blocker rose bengal (RB; 0.5 µM), and of the Na+-channel blocker tetrodotoxin
(TTX; 5 µm) on the laser effect were assessed on synaptosomes. In each experiment, at least one chamber was
used as a control and was not exposed to light. The endogenous glutamate was measured by HPLC [3].
Results
Laser evoked glutamate release from slices that retained the complexity of neuron-astrocyte network interaction.
By investigating on the two main sites possibly responsible for releasing glutamate, we found that the nerve
terminals, but not the astrocyte processes, were sensitive to light. The release of glutamate from nerve terminals
appeared to be dependent on the availability of Ca2+, and was sensitive to VGLUT blockade and TTX.
Conclusions
Our finding indicates that photons are mainly involved in activating transmission in neuron networks by releasing
glutamate from the nerve terminals. Notably, the photon-evoked release of glutamate was dependent on the
availability of Ca2+; indicating the vesicular exocytotic release by photons, as confirmed by the effect of VGLUT
blockade. The TTX effectiveness indicated depolarization in response to the light exposure and involvement of
TTX-sensitive Na+ channels. Mitochondria and ATP production are widely recognized targets for PBM, and
presynaptic mitochondria and their capacity for ATP production are known to be related to the efficiency of synaptic
vesicle exocytosis. Notably, ultrastructural analysis showed that the nerve terminals are equipped with presynaptic
mitochondria, while astrocyte processes are not. Although activation of mitochondrial ATP production might be
related to the glutamate-releasing effect of photons, further investigation is required for a better understanding of
the ability of photons to activate vesicular glutamate release from the nerve terminals. Indeed, we cannot exclude
the participation of other mechanisms; for example, NO production - which is reported to be increased by laser light
- could also function as a signal to activate vesicular glutamate release from nerve terminals and slices.
References
[1] Argibay B, Campos F, et al. Light-emitting diode photobiomodulation after cerebral ischemia. Front Neurol. 2019
Aug 22;10:911.
[2] Amaroli A, Ferrando S, et al., Photobiomodulation affects key cellular pathways of all life-forms: considerations
on old and new laser light targets and the calcium issue. Photochem Photobiol. 2019 Jan;95(1):455-459.
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Background
Photobiomodulation therapy (PBMT) has documented to be beneficial in regenerative medicine and dentistry1.
However, the current literature is based mostly on case series and small number of clinical trails1, which lacking the
intimate knowledge of the mechanism of interaction of the laser light with tissue and the homogeneity of the laser
paramtery2. The current in vitro study aimed to investigate the effects of 980nm PBM on the MC3T3-E1 preosteoblast, delivered with flattop (FT) profile in comparison to the Gaussian- standard (ST) profile and its mechanism
of action.
Methods
The MC3T3-E1 pre-osteoblasts irradiated at power out of ~0.9 W (measured with power meter) in a continuous
emission mode for 60 seconds (~0.9 W/cm2, single energy ~55 J,~55 J/cm2). The delivery systems were the flattop
versus the Standard profiles. The laser groupings and their associated energies were as follow: Group1: once per
week, Group 2:three times per week, Group 3:five times per week for 2 weeks. The metabolic activity and the
osteoblasts maturation analysed by alkaline phosphatase (ALP) assay, alizarin red S histological staining,
immunoblot and/or double immunolabeling analysis for Bcl2, Bax, Runx-2, Osx, Dlx5, osteocalcin, and collagen Type
1.
Results
Our results showed a statistically significant increase (*p<0.05) of cell viability only in the group irradiated with the
standard hand-piece group1. However, they were statistically significant higher (p*<0.05) with the FT hand-piece in
groups1&3. An increased the Runx2 protein after irradiation (p<0.05) with ST hand-piece in group 1 but an increment
was higher with FT hand-piece irradiation (p<0.05). Interestingly, the irradiation effects on Runx2 and Dlx5 were
statistically significantly (p<0.05) increased with FT hand-piece in respect to the ST. The Osx protein presence was
statistically increment in respect to the control (p<0.05). ALP colonies formation and matrix mineralization improved
with the FT hand-piece (p<0.05) in groups1&2.
Conclusions
Our data, for the first time, prove that laser irradiation of 980 nm wavelength with flattop beam profile delivery system,
compared to Gaussian profile, has improved photobiomodulatory efficacy on pre-osteoblastic cells differentiation.
Mechanistically, the irradiation enhances the pre-osteoblast differentiation through activation of Wnt signaling and
activation of Smads 2/3-βcatenin pathway.
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Background
Despite significant focus on the mechanisms of photobiomodulation, its complex mechanisms are
yet to be fully elucidated. This is especially evident as the currently accepted central mechanism
of action, the absorption of wavelengths by cytochrome-C-oxidase and the subsequent release of
ROS and production of ATP, is increasingly called into question.
Methods
A narrative literature review was conducted across photobiomodulation, photochemistry and
photophysical scientific published literature
Conclusion
This presentation will examine some of the potential mechanisms of action beyond cytochrome-Coxidase, which are becoming increasingly important, including opsins as potential
photobiomodulation targets and the associated non-visual phototransduction pathways, the
potential of photobiomodulation to produce a photophysical effect to induce mechanotransduction
pathways, the potential of photons to interact with proteins in micro-oscillatory cellular effects, and
the role of internally produced light. Emerging hypotheses will be examined.
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Abstract
The target of systemic Photobiomodulation (PBM) is the bloodstream and its practice began in the 70s in Russia with
the well-known technique ILIB -Intravascular Laser Irradiation of blood. Technological evolution, especially with
regard to power, has brought new possibilities for systemic PBM, enabling the technique in a transdermal and
transmucosal way. This work aims to discuss and show the different ways of applying systemic PBM and the different
pathologies that each modality can benefit. Furthermore, the dosimetry of each therapeutic modality will be
discussed, taking into account the caliber and blood flow of each irradiated vessel and the patient's body weight and
blood quantity. Clinical cases and scientific articles will illustrate the presentation that will show the following
techniques: transdermal PBM via the radial, popliteal, carotid and pedial artery and transmucosal PBM via the
sublingual and nasal region. The different therapeutic modalities open new possibilities for clinical practice as well
as new paths for clinical research in PBM.
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Background
PhotoBioModulation (PBM) is well established as a fast and effective way to improving mitochondrial health and
thereby optimizing the availability of ATP in the cells.
Since PBM was first discovered in 1967, thousands of studies have documented the benefits of PBM for a wide
variety of conditions.
Since 2012, a group of clinics in Denmark and Norway have been using PBM to increase the chances of
pregnancy for women with fertility challenges. In 2016, the number of women treated were 239, with 158
pregnancies or 66%. Today, the number have grown to an estimated 400 women treated, resulting in 260
pregnancies or 65%.
The conclusion is that PBM offers a natural and non-invasive treatment option for women facing reproductive
health issues, with no side effects.
Methods
The PBM device being used by the clinics in Denmark and Norway is the GigaLaser, produced by PowerMedic ApS
(Denmark).
The protocol is as follows:
Starting on the first day of menstruation, a total of 6 treatments are applied over the course of 2 weeks.
At this point, when ovulation is expected, insemination (natural or otherwise) is attempted.
If the woman does not conceive, and menstruation returns, another course of treatments is given.
For the treatment, the GigaLaser is placed directly over the abdominal area, 1-2cm above the bare skin (the
GigaLaser treatment screen covers 500 cm2). Each treatment is 23 minutes, and the total dose is 20,000 Joules
(15,000 Joules of near infrared laser light at 808 nm, plus 5,000 Joules of red LED at 660 nm).
Results
In 2016, we published an article with the results from 8 clinics. At that time, the total number of women treated was
239, resulting in 158 pregnancies, which is a success rate of 66%.
Today the number of clinics has increased, making it more difficult to keep an exact score. It is estimated that the
total number of women treated has exceeded 400, with a resulting 260 pregnancies, or 65%.
Conclusions
Since 2012, out of a group of 400 infertile women in the age range 34-50 years, 260 women (or 65%) have
conceived, following treatments with PBM.
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Background
The typical diabetic polyneuropathy is a chronic, symmetrical, length-dependent sensorimotor neuropathy that is
considered as the most common variety. Photobiomodulation (PBM) has been considered as a treatment modality
in diabetic distal symmetric polyneuropathy (DSP). The aim of this study is to determine the effectiveness of PBM on
DSP..
Methods
We examined 107 subjects with type 2 diabetes for detection of DSP using the Michigan Neuropathy Screening
Instrument (MNSI). Seventeen subjects were eligible to be enrolled in the study. Nerve conduction studies (NCS)
were performed in all eligible subjects as an objective method to confirm neuropathy. The participants received PBM
three times a week for ten sessions. Multiwave locked system (MLS) was applied using 808 nm laser, maximum
power of 1,000 mW, pulse emission and 905 nm laser, maximum power of 25 W, pulse duration of 100 ns, energy
per pulse of 2.5 μJ, and frequency of 1,100 Hz. NCSs were reevaluated after completion of the treatment.
Results
The absolute changes in NCS parameters were considered to establish the effectiveness of the treatment. Baseline
demographics were similar in all participants. The mean differences of NCV parameters were considered for
comparison. At the end of the study, the subjects showed a significant increase in neural potential amplitudes (p
<0.05).
Conclusions
This study clearly demonstrated a significant positive effect of PBM on improvement of nerve conduction velocity on
diabetic distal symmetric polyneuropathy (DSP). This finding supports the therapeutic potential of PBM in DSP.
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Background
Diabetes mellitus (DM) reduces cellular signaling, including the phosphatidylinositol 3 kinase/protein kinase B
(PI3K/AKT) signaling pathway [1]. The PI3K/AKT pathway is critical for cell migration, proliferation, and cell survival
during wound healing. Upon binding of growth factors to their cell receptor, there is recruitment and initiation of P13K,
and downstream activation and phosphorylation of AKT. mTOR, GSK3β and Bcl-2 are downstream substrates of
AKT. Activation of the PI3K/AKT pathway can result in an increase in vascular endothelial growth factor (VEGF), an
essential growth factor in wound healing, and one which is also found to be decreased in diabetic wounds [1].
Photobiomodulation (PBM) in the visible red range can facilitate and hasten the wound healing process both in vivo
and in vitro under hyperglycemic conditions and has produced positive results in diabetic wounded fibroblast cell
models. This study investigated the effect of PBM at 660 nm on cellular migration, proliferation, and survival through
activation of the PI3K/AKT signaling pathway in fibroblast cell models.
Methods
WS1 human fibroblasts (ATCC®, CRL-1502™) were modeled into wounded (W), diabetic wounded (DW) and
hypoxic diabetic wounded (HDW). Cells were irradiated at a wavelength of 660 nm with a fluence of 5 J/cm2
(irradiation time 454 s; power output 100 mW; spot size 9.1 cm2; power output density 11 mW/ cm2; energy 45.4 J).
Unirradiated cells served as controls (0 J/cm2). Post-irradiation, cells were incubated for 24 and 48 h and subjected
to different analytical methods. Cell migration rate was calculated by measuring the distance of the ‘wound gap’ over
a period of 48 h. BrdU (5-bromo-2′-deoxyuridine) was used to determine cellular proliferation by flow cytometry, and
Annexin V/PI and Bcl-2 was used to determine cellular apoptosis via flow cytometry and ELISA, respectively. VEGF
in the cell culture media was determined by ELISA. PI3K, and the phosphorylation (p-)/activation of AKT, mTOR and
GSK3β was determined by either western blotting or ELISA.
Results
PBM increased migration rate, proliferation, and cell survival (increased viable cells and decreased apoptotic cells)
in diabetic wounded and hypoxic diabetic wounded fibroblasts. Post-PBM, there was an increase in P13K, and
increased phosphorylation (and hence activation) in AKT1, mTOR, and GSK3β in diabetic wounded and hypoxic
diabetic wounded fibroblasts. There was an increase in anti-apoptotic Bcl-2 and a decrease in apoptosis in diabetic
wounded and hypoxic diabetic wounded cells, as well as an increase in VEGF.
Conclusions
This study provides a novel insight into the molecular framework underlying tissue regeneration in wounded and
diabetic wounded fibroblast cells in vitro in response to PBM at 660 nm. There is activation of the P13K/AKT signaling
pathway, leading to increased cell migration, proliferation, and cell survival, resulting in hastened wound closure
under hyperglycemic conditions.
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Background
Degenerative diseases are characterized by a progressive decrease in normal cell or tissue function and include
conditions such as Osteoporosis and Alzheimers disease. Adipose-derived mesenchymal stem cells (ADMSCs) can
transdifferentiate into various cell lineages, including neurons and osteoblasts. It has been shown that this process
can be optimized by the application of photobiomodulation (PBM) [1, 2]. The use of genetically modified immortalized
(iADMSCs) has the benefit of accessibility by surpassing ethical concerns and ease for propagation as a continuous
cell culture. In this comparative study, the effects of PBM, using 5, 10 and 15 J/cm2 at 825 nm were determined on
the differentiation potential of freshly isolated ADMSCs and iADMSCs. In addition, 2 wavelengths: 525 nm (green)
and 825 nm (NIR) at 5 J/cm2 were used to determine the most effective wavelength of PBM to induce differentiation
into neurons and osteoblasts.
Methods
Both isolated and iADMSCs were characterized using their surface protein markers CD44/90/133/166 and induced
to differentiate into neuronal cells using bFGF and forskolin following NIR PBM. Growth factors and chemical inducers
were applied to induce differentiation of iADMSCs into neurons and osteoblasts. PBM was applied as single use at
a low energy density, at visible and NIR wavelengths. Characterization of iADMSCs with ELISA, immunofluorescence
microscopy, and flow cytometry was used in identifying specific transcription factors and neuronal and osteoblastic
markers. Biochemical analysis was performed to observe reactive oxygen species (ROS) production, cytotoxicity,
migration abilities for homing, morphology, proliferation, and the mitochondrial membrane potential (MMP).
Results
Comparing isolated and iADMSCs’ differentiation potential into neurons after PBM, the expression of nestin, an early
neuronal marker, an exposure to 5, 10 and 15 J/cm2 of NIR and growth inducers the iADMSCs demonstrated a
comparable neuronal differentiation potential to the isolated ADMSCs after 14 days. When comparing the 2 different
wavelengths of irradiation on differentiation of iADMSCs into neurons and osteoblasts, results indicate that iADMSCs
incubated for 7 days in media supplemented with chemical inducers and PBM showed an upregulation in
transdifferentiation and cells maintained stem-ness, while green laser treated cells showed a decrease in the CD44
marker. Early and late neuronal and osteoblastic markers were also observed through flow cytometry analysis
indicative of the enhancement of differentiation potential of PBM.
Conclusions
This study indicates that iADMSCs have a phenotype and differentiation potential slightly less, but comparable to
freshly isolated ADMSCs. Green PBM shows significant potential for increasing the differentiation rate as seen in the
decrease of CD44, indicating a loss of stem-ness at a faster rate than that of the other groups while NIR enhanced
differentiation as indicated by the reduction in all iADMSC protein markers, rounded cell morphology and slightly
lower ATP proliferation, LDH cytotoxicity and the presence of ROS. We suggest that consecutive use of green and
NIR PBM along with growth inducers offer a better solution of differentiating iADMSCs to neurons and osteoblasts.
Findings from this research will serve as contribution toward validating stem cell technology for application in in vivo,
pre-clinical and clinical research settings.
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Background
Skin graft is a standard therapeutic technique in patients with deep ulcers but managing donor site after grafting is
very important. Although several modern dressings are available to enhance the comfort of donor site, using
techniques that accelerate wound healing may enhance patient satisfaction. Photobiomodulation (PBM) has been
used in several medical fields, including healing of diabetic, surgical, and pressure ulcers, but there is not any report
of using this method for healing of donor site in burn patients. Excellence in Basic Science Award or “AWARD 2” for
Mary Dyson Excellence Award in Clinical PBM Sciences.
Methods
The protocols and informed consent were reviewed according to Medical Ethics Board of Shahid Beheshti University
of Medical Sciences (IR.SBMU.REC.1394.363) and Iranian Registry of Clinical Trials (IRCT2016020226069N2).
Eighteen donor sites in 11 patients with grade 3 burn ulcer were selected. Donor areas were divided into 2 parts, for
laser irradiation and control randomly. Laser area was irradiated by a red, 655-nm laser light, 150 mW, 2 J/cm2, on
days 0 (immediately after surgery), 3, 5, and 7. Dressing and other therapeutic care for both sites were the same.
The patients and the person who analysed the results were blinded.
Results
The size of donor site reduced in both groups during the 7-day study period (P < 0.01) and this reduction was
significantly greater in the laser group (P = 0.01).
Conclusions
Include a brief conclusion. In the present study, for the first time, we evaluate the effects of LLLT on the healing
process of donor site in burn patients. The results showed that local irradiation of red laser accelerates wound healing
process significantly.
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Background
Ultraviolet (UV) and violet-blue light have gained significant attention as sustainable non-chemical and nonpharmaceutical antimicrobials since COVID-19 pandemic. UV has been known to be germicidal for over 100 years;
but in contrast to its waning public utilization, blue light in the 405 nm to 450 nm spectra and far-UV in the range of
205 – 225 nm wavelength have been gaining widespread acclaim as alternatives to conventional UV. Far-UV is
relatively new, and it remains of concern because of its high photon energy and rapid capacity to cause harm
particularly in patient care. In contrast, Blue LEDs are ubiquitous, innocuous, and relatively inexpensive. Of late
they have been shown to be antiviral in addition to being antibacterial. This paper: (1) reviews the historical evolution
of photodynamic inactivation of microorganisms, (2) explores the relative values of available technologies, and (3)
highlight the emergence of novel antiviral light technologies with the capacity to inactivate most microorganisms,
including human coronaviruses without compromising safety.
Methods
This study pooled hundreds of research works published during the last 220 years in the areas of photo-disinfection
and photodynamic inactivation of microbes. The papers were analyzed and synthesized, and conceptually
concatenated to enable logical inferences. Trends resulting from the rigorous review process were then prepared
and reported together with contemporary research on inactivation of human coronaviruses.
Results
The analysis showed that: (1) Solar radiation and artificial sources of UV and visible light have been used as
disinfectants for hundreds of years. (2) UV and violet-blue light were known to be antimicrobial as early as the late
1800s. (3) Similarly, photodynamic inactivation (PDI) of microorganisms was first demonstrated in the late 1920s,
and shown to be antibacterial and antiviral against several pathogens. (4) Since the early 2000s direct irradiation
with commonly available LEDs have been shown to significantly inactivate pathogens without the need for a
photosensitizer. (5) The latter development, and an improved understanding of the harmful effects of UV propelled
further research into the germicidal effect of violet-blue light, and more recently, far-UV. (6) Because of the high
propensity of Far-UV to cause harm, recent works have focused on pulsed blue light (PBL). (7) Studies now show
that PBL is not just an efficient antimicrobial, it is an effective antiviral against coronaviruses, and has the potential
to inactivate SARS-CoV-2. (8) These developments are discussed in light of the ongoing pandemic of COVID-19.
Conclusion
An effective way to minimize the spread of viral and bacterial diseases is to clear their particular entities from the
environment and accessible parts of patients. This can be achieved more effectively by irradiating spaces, infected
air, vehicles, and the general environment with PBL, and by similarly disinfecting supplies, tools, and equipment,
rather than using chemical disinfectants. Unlike sterilization with chemical disinfectants, light is environmentally
friendly. The eco-friendliness of PBL, makes it a treatment of choice over UV and chemical disinfectants. Light
based technologies are more suitable for disinfecting hard to reach spaces and crevices. As such, they are better
suited for disinfecting homes, offices, schools, factories, and similar spaces, as well as transportation systems, such
as trains, cars, airplanes, and ambulances. Moreover, it can be used in patient care, for example, to disinfect the
oral and nasal cavities.
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Background
Emerging evidence suggests that blue light has the potential to inactivate viruses. In the ongoing quest to effectively
stem the spread of the current SARS-CoV-2 pandemic and future coronavirus diseases, our team recently showed
that pulsed blue light (PBL) alone inactivates as much as 52.3% (2.37 log10) [1] of a SARS-CoV-2 surrogate— human
beta coronavirus HCoV-OC43, a virus which accounts for a significant proportion of the common cold. Since curcumin
and saliva act as photosensitizers and are antiviral, we studied the potential antiviral effect of 405 nm, 410 nm, 425
nm, and 450 nm wavelengths of PBL with or without curcumin, saliva or a combination of curcumin and saliva against
HCoV-OC43.
Methods
Viral titers of 5 x 103 PFU mL-1 of HCoV-OC43 coronavirus, obtained from the American Type Culture Collection
(Beta coronavirus 1, ATCC® VR¬1558™), were supplemented with either 10 µM of curcumin, artificial saliva, or a
combination of curcumin and artificial saliva. Plates were then irradiated with either 405 nm, 410 nm, 425 nm or 450
nm PBL, using 21.6 J/cm2 fluence at 12 mW/cm2 irradiance. The control group was neither irradiated nor
supplemented with a photosensitizer. Qubit fluorometry and WarmStart RT-LAMP assays were used to quantitate
the amount of nucleic acid in irradiated and control samples.
Results
The results showed that PBL, curcumin and saliva independently and collectively inactivate HCoV-OC43. Without
saliva or curcumin supplementation, PBL reduced HCoV-OC43 RNA concentration a maximum of 32.8% (log10 =
2.13). Saliva supplementation alone inactivated the virus, reducing its RNA concentration by 61% (log10 = 2.23);
with irradiation the reduction was as much as 79.1%. Curcumin supplementation alone decreased viral RNA 71,1%,
and a maximum of 87.8% with irradiation. The combination of saliva and curcumin reduced viral RNA 83.1% and
decreased the RNA up to 90.2% with irradiation.
Conclusions
These findings show that PBL in the range of 405 nm to 450 nm wavelength is antiviral against human coronavirus
HCoV-OC43, a surrogate of the COVID-19 virus, and one of the major strains of viruses responsible for the annual
epidemic of the common cold. Further, it shows that with curcumin and/or saliva as a photosensitizer(s) it is possible
to photodynamically inactivate the virus to a non-detectable level using PBL. Since HCoV-OC43 is of the same beta
coronavirus family as SARS-CoV-2, has the same genomic size, and is often used as its surrogate, these findings
heighten the prospect of inactivating novel coronavirus SARS-CoV-2, the virus responsible for COVID-19,
photodynamically with PBL.
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opiate addiction and hospital readmission due to infection and sepsis
1

J.C. Castel PhD 1

Carewear Corp. Reno NV USA
*Corresponding author: ccastel@carewear.net
Keywords: PBM, Wearable light, infection, hospital readmission, post-surgical pain, opiate-addiction
Background
Hospital readmission due to wound infection and sepsis from antibacterial resistant organisms continue to
be challenging and are associated with a broad range of negative consequences, including increased
morbidity, delayed recovery from surgery, decreased quality of life, and increased medical costs.
Photobiomodulation Therapy using pulsed blue and red light offers the potential to reduce acute soft tissue
injury and post-operative pain and edema, accelerate healing and reduce viral and bacterial loads.
Typically, opioids are used to treat post-operative and acute pain with the potential for addiction in as little
as five days of use1. As many as 2 million patients out of 17 Million annual surgical procedures will transition
to persistent opioid use following outpatient elective surgery or acute soft tissue injury this year2.
Methods
One of the barriers to its widespread use has been the availability of a simple to use hands free portable
light delivery system which conforms to the tissue surface and delivers appropriate levels of irradiance and
fluence. Our team focused on the development of novel roll-to-roll printed micro-LED technology to provide
a combination of pulsed 450 nm blue and red 640 nm light in a flexible light patch. A transparent hydrogel
acts as a light pipe and adhesive to hold the flexible light source to the treatment site. The light patch is
powered by a small Bluetooth enabled controller module making it a hands-free, system. The patch may
be placed over a transparent film dressing when used post-surgically or placed directly over intact skin over
an area of soft tissue injury.
Results
Printed LED light patches in sizes ranging from 25 to 70 cm2 have been successfully developed at irradiance
levels of 9 mW/cm2 in pulsed modes at 33% DF. These highly flexible light patches closely couple light to
the treatment site using optical matching layers designed to optimize optical transmission to the tissue. The
devices deliver 5.4J/cm2 over a 30-minute treatment period which falls within the dosage window for
successful pain management, bacterial kill3 and acceleration of tissue repair. In the last year we have
developed a digital health interface with the devices using a clinician-based IOS app that allows monitoring
of home use patient compliance.
Conclusions
The application of a novel flexible light patch directly over acute post-surgical wounds and soft tissue injury
provides another tool for pain reduction and accelerated tissue healing. It is expected that this will decrease
the need for hospital readmission, opioid administration and their impact on patients’ lives and healthcare
costs.
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Background
PhotoBioModulation (PBM) or PhotoBioModulation Therapy (PBMt) is a rapidly developing field with a
growing number of medical and wellness devices available for clinical and home-care applications. Devices
are available with a variety of light sources and delivery systems, providing wearable self-care, hand-held
applicators, intra-oral, intranasal, direct optical, or percutaneous irradiation of tissues or blood, and partial
or full body irradiation using light panels or pods. Available devices provide a variety of optical parameters
and dosage. Providing a safe and effective dose is key to providing reliable outcomes. Safety is paramount
as current devices range from safe optical or thermal skin exposures to higher power class IIIB and IV
LASERs requiring specific use protocols to assure clinician and patient safety.
Methods
A review of currently available PBMt technologies was performed relative to optical parameters, dose and
delivery based on manufacturer specifications, regulatory filings and generally accepted dosage
parameters in the literature.
Results
Delivery systems from established manufacturers in compliance with their country or regional regulatory
authorities generally produce stated dosage if used according to the manufacturer’s directions for use.
Certain technologies which rely on hand-held applicators or light panels are more likely to result in variations
in dose as they are dependent in the user holding the applicator or positioning the light panel for a fixed
time at a specific distance from the target tissue. In general, PBMt devices use divergent light sources
which affect dosage as a nonlinear square function relative to the distance to the target. Certain devices
do not provide treatment timers and indicators to guide the users as to the correct dose. Many devices do
not meet the claimed dose and are not appropriately calibrated. Manufacturers are urged to follow FDA and
IEC Standards (1-4)
Conclusions
Dose is an elusive question in PBMt and can range widely. In general, lower doses elicit stimulatory effects
whereas higher doses inhibitory effects. It is an incorrect assumption that the same fluence at different
levels of irradiance provides the same physiologic effect. As an example, a high irradiance with a fluence
of 5 J/cm2 delivered in a 1-minute treatment may provide significant thermal effects and a temporary
disruption of nerve conduction resulting in pain relief. In the case of improving circulation, inflammation,
cellular metabolism and tissue repair it may be useful to provide the same 5 J/cm2 dose over a longer 30minute treatment, timed to match the cellular absorption rate and maximize circulation and lymphatic
drainage. Optical parameters such as wavelength, irradiance, fluence, total energy, pulsed vs continuous,
targeted tissue, desired physiologic effect, and application method should be clearly identified as well as
any specific safety consideration for the use of the device. Thermal effects should also be defined.
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REPORT OF 10 HOSPITALIZED PATIENTS
Aline Menezes Araújo Penno1, Alan Elvin Kruger Penno2, Peter Ymay3, João
Carlos Donadussi4, Daiane Thais Meneguzzo1,5
1Allaser

2

Educational, Campinas, SP, Brazil
Pediatrician and Intensivist, Unimed Ijuí Hospital and Ijuí Charity Hospital
3 Geriatrician, Nutrologist and Acupuncture, Gravataí, RS, Brazil
4 Cardiologist and Laser Therapist, Cruz Alta, RS, Brazil
5 Faculdade São Leopoldo Mandic, Campinas, SP, Brazil
*Corresponding author: araujoaline@hotmail.com

Keywords: photobiomodulation in SARS COV2, systemic photobiomodulation, Laser puncture

The effects of Photobiomodulation (PBM) already described in the literature on pulmonary
inflammation, prevention of fibrosis, edema and vascular regularization may be beneficial in the
treatment of critically ill patients with SARS COV2. This work aims to show the evolution of
hospitalized patients with Covid, Sars Cov2 infection undergoing adjuvant treatment with
Photobiomodulation and Laser puncture. Ten patients with severe pulmonary impairment were
treated, 5 of them in the intensive care unit. Patients vary in age, gender and comorbidities. The
protocol used was 2-3 hours of daily systemic laser therapy (radial artery, carotid artery, cervical
ganglion, thymus and sternum) and laser puncture (2 Joules - 830nm, 100mW at points L7, L8 and
L9, E36, B12, PC6, IG4, F3, R3, R7, C6, C7 and YINTANG). The average number of days of
treatment was 12 consecutive days. Portable equipment with red laser emission (660nm) and
infrared laser (830nm) and a cluster of 8 emitters, 4 of each wavelength (660nm and 830nm), all
with a power of 100mW, were used. The clinical evolution of the patients was made using
respiratory indices, blood laboratory tests and imaging. Patients who started early follow-up with
photobiomodulation were more successful in treatment than those who started later. The benefit of
laser is clearly noticeable in patients with large lung lesions and comorbidities, who after PBM did
not have microvessel impairments and other peripheral or circulatory lesions. The use of
photobiomodulation prevented patients from going to the ICU, favored the improvement of patients
in the ICU, but when performed later, PBM did not change the course of the disease in more
compromised patients with a longer time in the ICU. The application of PBM proved to be effective
in the treatment of COVID infection, suggesting investment by hospitals and governments in this
technology.
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Abstract
Patients hospitalized in intensive care with covid-19 have manifested oral and facial lesions with clinical aspect of
vesicles, ulcers and crusts that suggest opportunistic infections associated with orotracheal intubation and prone.
Therefore, the present study aims to report 04 cases of patients with covid-19 in the intensive care unit, who
presented oral and facial manifestations undergoing photodynamic therapy and photobiomodulation.
Photodynamic therapy associated with photobiomodulation has been shows to be effective in the process of tissue
regeneration and promissing in the management of complications of COVID-19
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Background
Although several successful cases of COVID-19 treatment with photobiomodulation (PBM) have been published,
and theories on the mechanisms offered, higher evidential standard is sought for mainstream medicine acceptance.
To meet this standard, Vielight Inc., has undertaken the task of sponsoring a randomized controlled study covering
280 subjects across North America with a home-use PBM device. Being an affordable home-use device is viewed
as important for a device to have any impact on a global pandemic, in part because it helps to avoid hospitalization,
burden. The device, called the “Vielight RX-Plus” targets certain key characteristics of COVID-19 that result in acute
symptoms and mortality.1, 2 They include the rapid replication of the SARS-CoV-2 virus, endothelial and other cellular
damage, severe inflammation, and sepsis. In the acute stage, the infection mainly covers the upper and lower
respiratory tracts. This PBM device is designed to have the necessary elements to treat these targets. This device
has an intranasal red LED to act on nasal-area mitochondria to release nitric oxide (NO) to inhibit the replication of
the virus3. It also produces a systemic effect through circulating cell-free mitochondria in the circulatory system which may include endothelial repair. There is also a near infrared (NIR) LED positioned on the sternum and thymus
gland to stimulate precursor T-lymphocytes and their maturation to elevate antiviral action. This location can also,
theoretically, irradiate the areas to effect repair of tissues in the lower respiratory tract, including the lung. Delivery of
photons from the LED modules are also expected to attenuate inflammation. This study satisfies the recognition as
a pivotal clinical trial as it is a novel intervention seeking to demonstrate the efficacy and to obtain a marketing
approval by a regulatory authority.
Methods
This is a prospective, randomized trial. The study duration is 30 days from the first use of the device for each
participant. It covers 280 subjects (140 Standard of Care (SOC); 140 SOC + Vielight RX Plus). The inclusion criteria
consist of confirmation of COVID-19 infection, with moderate to severe score on the Wisconsin Upper Respiratory
Symptom Survey (WURSS-44). Participants are between 18-65 years of age. The treatment consists of Vielight RX
Plus administered for 20 minutes twice a day, separated by at least 6 hours for the first 5 days, and subsequently
once daily. The primary endpoint consists of the time to overall recovery in days as measured by the WURSS-44
confirmed over 3 consecutive days. Time-to-improvement will be estimated using Kaplan-Meier methods. The
proportion of subjects with an improvement will be reported in the treatment group. The overall group comparison
will be done using a log-rank test stratified by time from the onset of symptoms (0-5 days vs. 5-10 days).
Results
At the time of this abstract submission, data collection is completed, and the analysis is pending. It is blinded to the
sponsor. The results are expected to be available at the time of the conference.
Conclusions
The device used in the clinical trial is designed to be affordable and suitable for home use. It incorporates parameters
that are meant to elucidate superior clinical outcomes. Successful data after the analysis (pending at the time of
submission) could mark a major milestone for PBM in its quest for recognition by mainstream medicine.
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Background
Bone regenerative medicine requires novel alternative approaches to overcome its drawbacks. In this regard,
photobiomodulation (PBM) has been applied in order to enhance healing process, tissue regeneration, and reducing
inflammation and pain. The present study sought to evaluate low-level laser therapy (LLLT) on inflammatory mediators
and angiogenic factors for bone regeneration in rat critical-sized cranial defects.
Methods
Thirty male Wistar rats were randomly allocated into two groups (n=15); 1) laser treated; 2) control (without laser
therapy). Each of these groups divided into three groups (n=5) based on their follow-up periods (1, 3, and 7 days).
During the surgery, a 8-mm critical-sized calvarial defect were created in each rat. We used continuous diode laser
(wave length 809 nm, power 100 mW, energy density 4 J/cm2, immediately after surgery, then every days for whole
follow-up period). All samples were sacrificed and bone specimens were evaluated histologically and
histomorphometrically after hematoxylin and eosin (H&E) staining, ALP, OCN, PTGIR, and IL-1levels were assessed by
RT-PCR, and VEGF expression were analyzed by immunohistochemistry analysis.
Results
The level of IL-1 expression was significantly reduced in laser group compared with controls after 7 days (p<0.05),
whereas, PTGIR level were significantly enhanced in comparison to control group after 7 days. Moreover, OCN and
ALP levels increased after PBM application; however, the differences were not statistically significant (p>0.05). IHC
evaluation showed a significant increase in VEGF expression after 3 days in laser group compared with control
(p>0.05).
Conclusions
Our findings showed a significant alteration in osteogenic, angiogenic and inflammatory mediators in rats’ calvarial
defect following PBM. It seems PBM can accelerate angiogenesis in bone healing process. Although an evidencebased decision for definite therapeutic application of PBM is still unattainable, the findings of our study can help other
researchers to ameliorate their study design and elect more efficient approach for their investigation.
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Low levels of Light irradiation have proven bio modulatory effects on cells and biologic tissues, which is now
commonly regarded as photo biomodulation therapy (PBMT). This non-invasive application of light may help in the
healing process and reduction of inflammation and pain of oral tissues. It has also show to have
antimicrobial/antibacterial effects. These fascinating potentials of PBM make it a promising adjunctive tool for
periodontal and preimplant disease treatments. In recent years a great number of research and systematic reviews
have been conducted on the effects of PBM in different treatment application in periodontology such as adjunctive
treatment of periodontitis, reduction of post-operative pain and promotion of tissue healing and regeneration.
However, further well-designed studies with long-term evaluations are still needed to pave the way of reaching
evidence-based guidelines and irradiation protocols of application of PBM in periodontology and implantology.
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FAST BUT NOT FURIOUS!
Photobiomodulation therapy in Alleviating Pain and Accelerating
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A systematic review and meta-analysis.
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Background
The advent of Photobiomodulation has revolutionized the field of dental sciences with its vast array of applications
from tumor suppression to pain relief. In particular, of notable interest to orthodontic practitioners is its ability to
decrease pain and accelerate the rate of tooth movement. Past systematic reviews on the subject were
inconclusive about its efficacy pertaining to human subjects. Thus, the present systematic literature search was
undertaken to investigate the efficacy of Photobiomodulation therapy on the alleviation of pain and acceleration of
orthodontic tooth movement in human subject.
Methods
The protocol has been published in the PROSPERO database. Database search was done without any language
or date restrictions. Only randomized controlled or clinical controlled trials were considered. A risk of bias
assessment was performed using the Cochrane risk of bias assessment tool.
Results
Overall, the literature illustrates PBM to positively affect bone metabolism and Orthodontic Tooth movement at the
cellular, animal, and human levels without any harmful effects. It also significantly alleviates Pain during orthodontic
treatment because of its analgesic and anti-inflammatory effects.
Conclusions
It may be concluded that there is definitive evidence to suggest Photobiomodulation therapy as an accelerator of
orthodontic tooth movement in humans. An effort was also made to consider the therapeutic dosage that yielded
positive results for the same. PBM has also shown to be very effective in alleviating pain during orthodontic
treatment.
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Background
Photobiomodulation (PBM) treatment is commonly used for the management of oral mucositis in patients treated
with radiotherapy and/or chemotherapy. The aim of this study is to evaluate the efficacy and safety of PBM in patients
diagnosed with oral mucositis during radiotherapy with or without chemotherapy.
Methods
A total of 43 patients with the diagnosis of mucositis grade 2 or more and managed with PBM as documented in
archive records were evaluated. Clinical response was assessed by the physician daily, using CTCAE v 4.0 2010
and by patient using a questionary before and at the end of the treatment.
Results
A total of 43 patients received PBM, all patients accepted PBM when proposed; 33 were men and 4 were women.
73% of patients had oropharyngeal cancer and 61% were stage IVa. Mean age was 61 years.
Chemotherapy was used in 69% of patients, the most common chemotherapy was Cisplatine in 82% of cases.
Patients had a grade 2 mucositis for 81%, grade 3 for 16% and grade 4 for 3%. The median surface was 3 cm².
Median digital pain scale was 6 before LLLT and 4 after treatment.
76% of patients were malnourish (weight loss > 5%) and 43% of patients were fed by nasogastric tube or gastrostomy
(before or during radiotherapy).
Only 1 patient had a radiochemotherapy interruption because of deterioration of general condition. 27% of patients
developed loco-regional recurrence, 43% of patients had no progression at time of evaluation.
Include a brief conclusion.
Conclusion
LLLT seems to be a well-tolerated effective and safe treatment in oral mucositis.

Photobiomodulation Delivery Parameters in Dentistry: An Evidence based
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Abstract:
Background: Dosimetry at 2-8 Joules/cm2 at target cellular level has been accepted to represent an optimum
range for the stimulatory benefits associated with photobiomodulation therapies. It has been proposed that a higher
bracket of 10-30Joules/cm2 at target tissue level may represent a good and effective range for analgesia,
accompanied by regional anti-inflammatory effects. However, although this provides a useful guideline, translating
recommendations into a translatable and repeatable clinical skill have proven elusive.
Methods: Based on prior publications of systematic reviews by the authors, key factors have been identified
associated with reported clinical and in-vitro- and in-vivo animal studies which can support outcome success or
null responses. Drawn from 5 recently published systematic reviews an analysis of an extended published
evidence base indicates that research methodology should embrace a mature understanding of terminology, the
requirement for consistent metered energy delivery plus an appreciation of optical transport techniques.
Results: Using models derived from orthodontics and oncology evidence based optimal delivery parameters and
techniques are presented. Within the confines of the accepted inclusion criteria a modified Cochrane risk of bias
tool has been applied and the parameters extracted from the included studies were subject to a meta analysis.
This demonstrated a low risk of bias from the studies included with a multivariate and a univariate statistical
analysis supports the author’s evidenced based determinations. The adoption of a surface optical spot size > 1cm2
demonstrated a high degree of success in managing both superficial as well as sub-surface pathologies in oral
care. Also, the timing of the intervention with conditioning prior to or at the same time as a potentially traumatic
cellular event was found to be a significant signal of outcome success. An extended commentary explores the
benefits and disadvantages of scanning techniques.
Conclusions: Our recommendations are that dose delivery is best served with a large surface spot size and a
corresponding higher overall delivery of energy albeit at low levels of radiant exposure and irradiance. The
extracted clinical data is cross referenced to the mechanisms suggested for PBM therapies from the author’s own
current in vitro research and proposals are made for some possible lines of approach in future research and
clinical trials.
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Abstract
Oral diseases are common both individually and as a part of various systemic disease and syndromes. The lack of
effective therapies for the treatment of various types of oral diseases or the presence of invasive therapeutic methods
along with the use of a wide range of medications has had a significant impact on the quality of life of these patients.
Photobiomodulation Therapy (PBMT) as a non-invasive and non-drug method can play an influential role in the
treatment of oral diseases due to its anti-inflammatory, metabolic, immunologic and analgesic effects. It can be
considered as a kind of interaction between light with low energy density and tissue cells without thermal effects due
to photon beam exposure.
In recent years, Photobiomodulation Therapy (PBMT) has played a more significant role in in-vitro and in vivo studies
related to Oral medicine. Oral Lichen Planus, Recurrent Aphthous Stomatitis, Hyposalivation, Pemphigus Vulgaris,
Bullous pemphigoid, Recurrent Herpes Simplex, Burning Mouth Syndrome, Medication-related osteonecrosis of the
jaws, Trigeminal Neuralgia, Facial Nerve paralysis, Geographic tongue and Chronic sinusitis are some of the oral
diseases in which laser therapy has been studied as a therapeutic method. However, since well-designed studies
with sufficient case numbers are not still enough to reach precise management protocols, and the heterogenicity of
their results ,we need more clinical trials to be done..

PBM2021 Conference

PBMT In General Dentistry ..”A 20 year synopsis”
Dr Arun Darbar BDS, DGDP(UK)1*, Dr Rita Darbar BDS D’Ortho RCS1
1

Smile Creations Innovations, Private practice. Leighton Buzzard, England (UK)
*Corresponding author: adsmiles4u@aol.com

Keywords: photobiomodulation therapy, wound healing, pain management, dentistry, “AWARD 2”
Background
As clinicians with over 35 years in general dental practice with 25 of them in laser and light-based technology we
have been fortunate enough to be a position to implement various protocols in PBMT with various devices and
wavelengths. Learning from the experience we were able to collect numerous case studies which are being
presented in a brief synopsis.
Methods
Various lasers and LEDs of multiple wavelengths either as dedicated PBM devices or surgical lasers with diffuser
handpieces.
.
Results
The use of PBMT has been very well accepted with very favorable outcomes by our patients who are rather
pleasantly surprised at the results. Once they experienced it always seek to have it the next time, particularly when
they have the same issues be it a herpetic lesion or preconditioning for orthodontics, gag reflex etc.
Reviewing the literature on mechanism of action of PBM and considering the anxiety and stress our patients may
inadvertently feel before attending our clinics, could put them in the oxidative stress category. We can help them to
achieve comfort and relaxation during their dental treatment and follow up with post treatment management for
better outcomes and enhanced standard of care.
PBMT must be considered for management of certain multifactorial conditions as an adjunct rather than a cure as
sometimes these need multiple treatments and a multidisciplinary approach to address their condition.
Conclusions
PBMT is an effective, safe treatment when managed with an understanding of the science, mechanisms of actions
and protocols using the correct dosimetry.
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Background
A significant body of basic science has developed related to the neuro-protection and neuro-regeneration
properties of Photobiomodulation therapy (PBMt) in Parkinson’s disease (PD). Parkinson’s disease is the second
most common neurological disease in humans, caused by progressive degeneration of nerve cells in the brain.
Results of PBMt in animal models of PD have proven promising. To date, no placebo-controlled human trials are
reported. This study aimed to compare the effects of PBMt on two groups of participants with a diagnosis of PD in
a double-blind placebo-controlled pilot study of PBMt applied to the cranium and palate over a four-week duration.
Methods
Twenty participants volunteered and were randomly allocated to either Placebo group (n = 10) or PBMt treatment
group (n = 10). Numerous standardised measures used in assessment of PD were collected including both
cognitive and functional testing. This paper reports a subset of these measures related to the function of the upper
limb (9-hole peg test, Spiral Test) and lower limb coordination and balance (Timed Up and Go test, and the
Dynamic Step Test). All measures were taken in the participants’ “off” period and were re-evaluated at a similar
time of the day. Measures were made by a qualified physiotherapist. All participants underwent either a sham or
treatment application (904nM; 60mW; 50Hz; 33s (2J) per point) to 21 standardised points, three times per week for
a four-week period. Treatment was applied with a four-diode probe to the mid-line base of the occiput, cranial
vertex, frontal region, midline palate intra-orally, and the left and right temporal regions. The participants and the
physiotherapist applying the treatments were blinded to the treatment.
Results
Eight (8) females and twelve (12) males participated with an average age of 67.7 (SD 7.5) years. Standard t-tests
were performed on the difference between pre- and post-intervention measures for each of the groups. For the
dominant hand, the 9-hole peg test performance improved two-fold from baseline in the intervention group vs the
placebo group, and the spiral test improved by 10.4 sec in the intervention group vs the placebo group. While this
was not statistically significant, the change represents a clinically important difference. In the lower limb, the TUG
improved in the intervention group on average by 1.2 seconds whereas the sham group improved by 0.35 sec.
Dynamic step test showed an improvement in performance in the intervention group on the right stance leg, that
was twice that of the sham group, but did not reach statistical significance.
Conclusions
This pilot study is the first of its kind in a human population with a double-blind placebo control. No statistical
significance was observed over a four-week period of treatment. There were trends for clinical improvements in
measurable functional outcomes for both upper and lower limb. The data provides a basis for future studies
seeking to evaluate PBMt compared with a sham control in people with Parkinson’s disease.
Funding
This study was funded by Cromwell Property Group Foundation, The Dolben Company Inc, and Active
Rehabilitation Foundation. Approved by Mater Misericordiae Limited Human Research Ethics Committee.
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Background
Photobiomodulation(PBM) therapy has been demonstrated effective for pain relief, wound healing, skin
rejuvenation and healthcare for more than 50 years. Recently, PBM therapy devices using red and near infrared
lasers and LEDs have been demonstrated effective for neurodegenerative brain diseases such as Alzheimer’s
disease(AD) and Parkinson’s disease(PD). It is estimated that there are around 44 million people worldwide living
with AD and related form of dementia. And an estimated seven to 10 million people worldwide have Parkinson’s
disease. It is important to develop PBM therapy devices for treating neurodegenerative disease to stop progress of,
reverse or even prevent the neurodegenerative brain disease, but the parameters of each PBM device used in the
clinical papers were different from device to device. In this paper, the PBM device parameters used for treating
neurodegenerative brain diseases in the clinical papers were analyzed and the most frequently used parameters
were presented.
Methods
PBM clinical papers for neurodegenerative brain diseases during the last 5 years were selected by browsing Pubmed
and google scholor using the keywords such as photobiomodulation, PBM, photobiomodulation therapy, PBM
therapy, neurodegenerative brain disease, Alzheimer’s disease, and Parkinson’s disease. Clinical papers closely
related with PBM therapy for neurodegenerative brain diseases were selected and the electrical and optical
parameters of the PBM devices used in the clinical papers were analyzed. Irradiance, fluence, wavelengths, and light
pulse frequencies were analyzed. Active light emitting areas of the PBM therapy devices were also analyzed. the
PBM devices and the size of active light emitting area were also analyzed.
Results
The values of the PBM device parameters frequently used for treating neurodegenerative brain diseases were found.
Irradiance varied from 6mW/cm2 to 100mW/cm2. Fluence varied from 6J/cm2 to 240J/cm2. Frequently used
wavelengths include 630nm, 660nm, 670nm, 810nm, 830nm, 850nm, and 940nm. Light pulse frequencies used
varied from CW, 10Hz, and 40Hz. Active area of the most frequently used PBM therapy device includes 0.2cm2 from
intranasal device and 150cm2 from PBM helmet device.
Conclusions
The parameters of PBM devices used in the clinical trials for treating neurodegenerative diseases were different from
device to device to some degree but some values of the parameters were similar. The most frequently used
parameter values of the PBM devices for treating neurodegenerative brain diseases were estimated. Average
irradiance was estimated to be around 20mW/cm2 and spot irradiance around 60mW/cm2. The most frequently used
light pulse frequencies were 10Hz and 40Hz and the average fluence was estimated to be around 50J/cm2. The most
popular wavelengths of light were found to be 660nm and 810nm.
References
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Abstract
Parkinson’s disease (PD) is a neurodegenerative disorder. Only symptomatic treatments are available, but they do
not reliably slow the progression of the disease. Thus, there is a large need for curative strategies, particularly
those that offer neuroprotection.
Photobiomodulation (PBM) has been reported to be effective in various PD animal models. We developed a
dedicated intracranial medical device delivering 670nm light. It was fully qualified and tested on non-human
primate’s models of PD. Since January 2021, we begun a clinical trial including 14 patients, half of them being
implanted with the device, to evaluate if intracranial illumination can slow down disease progression. The efficiency
of PBM will be evaluated regularly during 4 years thanks to neurological scoring, motor evaluation and
dopaminergic imaging.
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Background
1,2,3
This talk will summarize previous tPBM research with chronic TBI,
and present new tPBM research with exfootball players. Chronic traumatic encephalopathy (CTE) is a progressive neurodegenerative disease observed in
4
athletes with repetitive head impacts, only diagnosed postmortem (p-tau deposits). Traumatic encephalopathy
syndrome (TES), with worsening cognitive and behavior/mood disturbances over time, posits a future diagnosis of
CTE postmortem in a living person. There are no current treatments. PBM has beneficial effects on compromised,
stressed cells by increasing ATP, local vasodilation, and modulating network functional connectivity (fc).
Methods
Case-report series of American-style football players (three, Pro-football; one, college), possibly developing CTE,
where TES was well-managed/significantly improved with near-infrared (870, 850, or 810nm) transcranial LEDs
2
(tLED), 26 J/cm per scalp placement. Four ex-football players, ages 55-74 playing 11-16 years, participated. Each
received in-office, tPBM to midline and both sides of the head (3x/Wk, 6 Wks). Resting-state functional-connectivity
MRI (rs-fcMRI), and magnetic resonance spectroscopy (MRS) for metabolites, obtained Pre- and Post-tLED series.
Results
Younger cases (ages 55, 57, 65) improved by 2 SD on three cognitive tests at 1 Mo Post-tLED; older case (age
74), improved by 1.5 SD. At 1 Mo Post-tLED, there were also significant improvements on PTSD/PCL-C, Beck
depression, Short Form McGill Pain, Pittsburgh Sleep Quality Index. In two cases, some gains declined at 2 Mo
5
1
post-tLED - a pattern previously observed with dementia cases, but not mTBI. They later performed tLED home
treatments (12 Wks), treating only cortical nodes of the Default Mode Network; original improvements were regained; now continuing home treatments for 1-3 years. Significant correlations were present over time, between
Salience Network fc and executive function, attention, PTSD, and pain; and between Central Executive Network fc
and verbal learning and memory, and depression. Increase in n-acetyl-aspartate (NAA), was present in anterior
cingulate cortex at 1 Wk and 6 Wks Post-tLED, but not 12 Wks. This pattern over time paralleled his reduction in
pain and PTSD at 1 Wk and 6 Wks; those improvements regressed, however, at 12 Wks, similar to NAA level then.
Conclusions
Significant improvements suggest sham-controlled trials are warranted in ex-football players/athletes with TES.
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Objective
This study explored the outcome of applying red/near-infrared PBMT using light-emitting diodes (LEDs) pulsed with
three different frequencies transcranially to treat traumatic brain injury (TBI) in Veterans.
Background
Photobiomodulation therapy (PBMT) has been shown to have positive effects in humans and animal models.
Methods
Twelve symptomatic military Veterans diagnosed with chronic TBI > 18 months post-trauma received pulsed
transcranial PBMT (tPBMT) using two neoprene therapy pads containing 220 infrared and 180 red LEDs, generating
a total power output of 3.3 W and an average power density of 6.4 mW/cm2 for 20 minutes, thrice per week. The
power density of each 40 mW near-infrared diode was 204 mW/cm2 and each red diode was 25.5 mW/cm2. Outcome
measures included standardized neuropsychological test scores and qualitative and quantitative single photon
emission computed tomography (SPECT) measures of regional cerebral blood flow (rCBF).Results
Figures, equations, tables, photos, or images can be included if necessary.
Results
Pulsed tPBMT improved neuropsychological scores in 14/15 subscales and did so significantly in 6 of 15 subscales
(40%; p<0.05; two-tailed). SPECT analysis showed increase in rCBF in 9 of 12 (75%) study participants. Quantitative
SPECT analysis revealed a significant increase in rCBF in this subgroup of study participants and a significant
difference between pre-treatment and post-treatment gamma ray counts per cubic centimeter ( t= 3.77, df=7, p=
0.007, 95% confidence interval (95,543.21-21,931.82)). This is the first study to report quantitative SPECT analysis
of rCBF in regions of interest following pulsed tPBMT with LEDs in TBI.
Conclusions
Pulsed tPBMT using LEDs shows promise in improving cognitive function and rCBF several years after TBI. Larger,
controlled studies are indicated. [1] Michael D, Sam A. Treatment of depression. Nature. 2018;10(1):129–43.
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Background
The non-invasive delivery of laser light to the brain via the nasal cavity is termed intranasal transcranial
photobiomodulation (i-tPBM). Exposure of biological tissue to photobiomodulation therapy (PBMT)
seems to increase the oxygen availability and mitochondrial electrochemical activity. Very little data is
currently available on i-tPBMT and cerebral hemodynamic changes. New non-invasive imaging
technologies can be used to study (“-in vivo”) PBMT effects on cerebral blood flow. Given the large
number of neurological disorders marked by impaired blood flow and metabolism, it is important to
objectively evaluate the reported effects in humans.
Method
Infrared thermography (IRT), detect radiation in the long-infrared range of the electromagnetic spectrum
(8,000–14,000 nanometers) and produce images of that radiation, called thermograms. Functional near
infrared spectroscopy (fNIRS) is a non-invasive optical imaging technique that uses low levels of light to
measure cortical blood flow changes in the brain associated with brain activity. Here we combined itPBM with IRT and fNIRS by recording the signals at the forehead before, during, and after the
application of constant wave dual probe red and infrared i-tPBM. The main objective of the present study
was to investigate the acute effects of i-tPBMT by dual probe light-emitting diode (LED) on the oxygen
delivery and utilization in human cortex.
Results
Using IRT, we found both acute and lasting increases globally and specifically in regions of the prefrontal
cortex within 30 minutes i-tPBMT. fNIRS readings showed an average 8% increase in Cerebral
Oxygenation Saturation (SO2) [%], 1.2 g/dL drop in Total Hemoglobin Count (hgb [g/dL]) and a 42.28
point increase in Relative volume of oxygenated hemoglobin (O2Hb) The observed effect was consistent
with rapid inflow of blood to the stimulated brain region, coupled with an increase in oxidative
metabolism.
Conclusion
The use of IRT and fNIRS to provide continuous, real time imaging of tissue oxygenation at the patient`s
bedside is conceptually appealing. Dose responses to i-tPBMT may be calculated from the amount of
surface and cortical levels of cerebral profusion changes. Our findings underscore the therapeutic
potential of i-tPBM in the human brain.
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Background
Multiple Sclerosis (MS) is a devasting autoimmune and neurodegenerative condition affecting millions worldwide.
Pathogenesis is complex, with immune-mediated destruction of the myelin sheath and neurodegeneration
mediated by oxidative stress. We previously demonstrated the potential of Photobiomodulation Therapy (PBMT) for
the treatment of MS in an animal model, with immune modulation and neuroprotection affecting disease
progression. In addition, data supports a positive effect of PBMT on muscle function in athletes and persons with
Muscular Dystrophy. Here, we discuss the first results characterizing effects of PBMT on immune function and
muscle function in persons with relapsing-remitting multiple sclerosis (RRMS) and healthy donors (HD).
Methods
Immune Function: Inclusion criteria: For MS subjects: (N=23), a history of RRMS,
Wavelength (λ)
Energy
no relapse for the previous 6 months; for all participants: (HD, N=17), aged 18-80
(CW: cont. wave)
Density
years, no immune-suppressive therapy for the previous 6mos, no current infection
(J/cm2)
or other neurodegenerative, autoimmune, or mitochondrial disease. Whole blood
Single λ CW LED 3 J/cm2
(50ml) was collected and peripheral blood mononuclear cells (PBMC) were isolated
670 nm
10 J/cm2
and CD4+ T cells further purified. PBMC were stimulated with Phytohemagglutinin
830 nm
+
and CD4 were stimulated with anti-CD3/anti-CD28 antibody cocktail in culture for
735 nm
120 hours. At 2h post-plating and continuing once daily for 120h, cells received light
1 J/cm2
treatment (see table). Supernatants collected 2 hours post treatment at 48h, 72h Pulsed LED 640
nm
3 J/cm2
and 120h were assayed for Interluekin-10 [IL10] and Interferon-γ [IFNγ] (ELISA)
and nitrite production (fluorometric assay). Muscle Function: Inclusion criteria:
0.3 J/cm2
Males or females, aged 20-60 years, a history of RRMS; able to actively move foot
Pulsed 640 nm
1 J/cm2
against gravity without noticeable left/right strength asymmetries; no relapse or
875
nm
immunosuppressive therapy for the previous 6mos, no current infection or other
3 J/cm2
905 nm
neurodegenerative, autoimmune, or mitochondrial disease. The effect of PBMT on
10 J/cm2
muscle function was investigated using the 3λ, pulsed device (see table) at doses
of 40J, 80J, or 120J; or the 640nm pulsed λ device. Phase 1 was designed as a randomized, double blind study to
identify an optimal dose. Strength & muscle fatigue were characterized by ankle dorsiflexion after treatment of the
tibialis anterior (Tant). Phase 2 was designed as a randomized, double-blind crossover study to characterize the
effect of PBMT on strength, endurance, and muscle fatigue after a two-week treatment protocol. After baseline
testing and instruction, subjects received either the 3λ wavelength device or the 640nm device. For 2 weeks, they
treated the right Tant and gastrocnemius in the morning and the left Tant and gastrocnemius in the evening. After a
two-week washout period, subjects received the alternative device and followed the same treatment protocol.
Muscle function was assessed by ankle dorsiflexion after each treatment period and the washout period.
Results
Pulsed 640nm light (3J/cm2) reduced IFN-ɣ and increased IL-10. PBMT with 830nm (10J/cm2) and pulsed 640nm
(3J/cm2) decreased NO2 production. Interferon-γ and nitrite production correlated at these same doses. PBMT was
able to improve muscle recovery and strength. However, there will need to be dose optimization for each subject,
and disease modifying therapies may impact the effectiveness of PBMT for the treatment of MS.
Conclusions
Our data indicate that PBMT may be effective as an adjunct therapy for the treatment of RRMS.
Funding
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Background
Photobiomodulation (PBM) therapy is a developing therapeutic approach in which irradiation with low levels of red to
near-infrared light (600 to 1100 nm) delivered from lasers or light-emitting diodes (LEDs) modulates cellular functions.
As the proposed underlying mechanism of action, the absorption of red/near-infrared lights by CCO causes a redox
change in the enzyme, leading to mitochondrial stimulation and increased ATP production [1]. Evidence continues to
accumulate regarding the effectiveness of PBM therapy in neurological and neuropsychiatric disorders as well as
boosting brain function in healthy individuals [2-3].
Methods
The present study systematically reviewed published pre-clinical and clinical articles regarding PBM of neuronal cell
cultures or the brain in animals and humans. We searched Web of Science and PubMed databases from 1967 to
November 2019 using 233 relevant keywords. Results were reduced to peer-reviewed original articles.
Results
The initial search yielded more than 16,000 unique articles, of which 383 were eligible for inclusion. Of these, 63 were
in vitro, 145 were in vivo, and 83 were original clinical articles. The remaining 92 studies were other types of articles
(reviews, editorials, letters, perspectives, opinions, hypothesis, and notes). The specific wavelengths of 600-670 nm,
800-870 nm, 980 nm, and 1064-1080 nm appeared to be superior for brain PBM. Fluence values ranging from 0.1 to
15 J/cm2 were found to be effective for PBM of neuronal cells. Fluence levels measured at the cortex ranging from 1 to
8 J/cm2 were effective for the treatment of various animal models of brain disorders. For human studies, scalp fluences
ranged from 10 to 30 J/cm2 for neurological disorders, 13 to 84 J/cm2 for neuropsychiatric disorders, and 15 to 60 J/cm2
for healthy individuals, depending on the severity of the pathology, depth of the target brain tissue, and the desired
treatment outcomes. Brain PBM therapy could augment cerebral bioenergetics and blood flow, and could act as a
neuroprotective approach via amelioration of neuronal oxidative stress, apoptosis, and neuroinflammation, and via
stimulation of neurogenesis and synaptogenesis. Collectively, brain PBM could be promising in patients with (1) stroke
by improving clinical metrics (NIHSS and Glasgow Outcome scales); (2) chronic traumatic brain injury by improving
social functioning, self-awareness, sleep quality as well as mood and cognitive function; (3) major depression by
alleviating depressive and anxiety symptoms (Hamilton scales) and sexual dysfunction; (4) dementia by improving
cognitive function such as learning, memory and attention (MoCA and MMSE scales); and (5) Parkinson’s disease by
improving motor and cognitive functions. The potential benefits of this modality have also been shown in patients with
bipolar disorder, consciousness disorders, autism, Down syndrome, multiple sclerosis, and amyotrophic lateral
sclerosis. Furthermore, PBM can enhance higher-order cortical functions including prefrontal rule-based learning, shortterm memory, and sustained attention as well as executive functions in healthy individuals.
Conclusions
Although the number of controlled human studies has not yet reached a sufficient weight to support mainstream clinical
acceptance, the majority of reports that have appeared so far support its neuroprotective effects and tolerability and
safety. It is possible that brain PBM therapy will play an even larger role in the neurorehabilitation field in the future if
controlled clinical trials now being performed are successful.
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The purpose of this presentation is to discuss the use of photobiomodulation in the daily clinical practice for acute
and chronic pain and to maximize healing of underlying medical conditions. PBM is an effective treatment modality
to reduce opioid use while optimizing recovery from painful conditions.
[1] Laser Therapy Handbook. Jan Turner/Lars Hide. 2010.
[2] Medical Low - Level – Laser Therapy. Foundations and Clinical Applications. Dr. Michael Weber. June 2015.
[3] The Art and Science of Healing. Dr. Mark J. Regus. 2014

NAALT-WALT 2020 Conference, Washington DC, Aug 6-9, 2020

Photobiomodulation Therapy for Chronic Pain: a randomized clinical trial
Leslie Carmen1
1Founder

and Clinical Director at Carmen Care Laser, LLC in Boca Raton, Florida USA
*Corresponding author: lesliecarmen@gmail.com

Keywords: Photobiomodulation therapy, Class IV laser therapy, Chronic Pain, Trigeminal Neuralgia (TN),
Myalgic Encephalomyelitis (ME), AWARD 2
Background
The effect of laser therapy for acute and chronic pain has been established in many studies. Most studies use lowlevel lasers with a short therapy time and a low Joule dosage per cm². TN pain involves the branches of the
trigeminal nerve and is so severe, most suffering loose hope of ever regaining a pain-free life. Medications and/or
painful surgeries are being offered as possible pain relief methods. However, the benefits are often minimal. ME,
which is a.k.a. chronic fatigue can be extremely painful, resulting in patients needing a wheelchair as mobile
access. Opioids are prescribed to relieve pain; however, causing more issues and lifetime addiction. This paper
shows the outstanding results combining high-powered class IV laser therapy, Class II laser and light therapy,
while drastically increasing the time of emissions and the frequency of treatments.
Methods
Use of class IV high powered laser continues wave, 980/810 nm, spot size using cone 2.38 cm scanning areas 1
cm above the skin. Treatment sessions were: 21 consecutive days, two times per day. TN Patient F-50: 42 total
treatments of 10 minutes to the cervical area at 15Watts with dosage of 22.5 J/cm² then 15 minutes to the TN
ganglion following the 3 branches of the TN nerve on right side, ear and inside the mouth toward the painful area, 4
treatments at 8Watts with dosage of 17.7 J/cm² next 4 treatments at 10Watts with dosage of 22.22 J/cm² and the
34 remaining treatments at 12Watts with dosage of 26.6 J/cm². ME Patient F-16: 42 total treatments of 45 minutes,
each treatment to the entire spine including head, chest, and daily interchanging both arms and legs at 25Watts
with average dosage 25.5 J/cm². TN and ME daily 20-minute session with two class II lasers 10 milliwatts
continues wave modulated 980nm and 905nm, spot size 7 mm, holding the laser head on the skin 1 min each point
with dosage of 14.7 J/cm², to the carotid arteries, heart, liver and adrenal glands. Additional therapies of 10 laser
energy detoxing sessions using class II red light pulsed laser, shining the light over the entire patient in a sweeping
fashion inserting appropriate homeopathic vials to perform a laser detox of Viruses, Bacteria, Heavy Metals, and
other environmental toxins which were previously determined through muscle testing. ME patient received 8
session to move fluid from her body following the lymphatic system in chest, back, stomach and extremities using a
class II laser which included a 915nm and LED 650 nm laser head CW 0.5Watt with dosage of 0.75 J/cm².
Results
After the 21-day protocol, the following results were measured using VAS scale. TN: Pain level went from a 10
down to a 2, the patient was able to eat normal food again, reduced her pain medication by half. After six weeks of
her last treatment patient reported full recovery with a pain level of 0. The patient discontinued all medication. ME
patient who had been in a wheelchair for two years and suffered pain throughout her entire body with a pain level
of 10, on various medication including opioids could not retain things anymore complaining of brain fog and was
taken out of school, left the clinic feeling no more pain and walking with the use of a cane. After six weeks of her
last treatment patient reported a pain level 0, was off all medication and regained her full walking strength with no
need for assistance. Her ability to read, retain and concentrate was completely restored.
Conclusions
Using photobiomodulation 21 consecutive days, two times per day, with over 2 hours of photobiomodulation per
day can reverse the pain of Trigeminal Neuralgia and ME, therefore reducing or eliminating the use of opioids and
medication. This intensive 21-day protocol could be considered a treatment for TN and ME without any side
effects.
References
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Background
Total knee replacements (total knee arthroplasty, TKA) are a common and generally successful surgical
intervention for advanced stage osteoarthritis [1]. Prolonged use of opioid analgesia for post-operative pain,
swelling and decreased function may be consequences. Therapeutic interventions to aid physical recovery after
TKA include physical exercise activity but this can be hindered by persistent post-operative pain and swelling.
Photobiomodulation therapy (PBMT) shows promise as a therapeutic alternative to drugs. This feasibility study
investigated (i) the potential efficacy of PBMT (applied pre- and post-TKA using a novel self-adhesive light patch
system) for influencing pain, lower limb function and mobility, and (ii) patient acceptability and tolerability of the
treatment and research protocol.
Methods
This is a case series report. The study used a novel light patch system (CareWear®) with both 450nm
(6.75mW/cm2) and 640nm (2.25mW/cm2) microdiodes applied as pre-conditioning for 30min daily for 7 days preoperatively. Post-operative treatment utilized the same device second daily for 1 week after removal of
compression bandages. Outcomes were evaluated at seven time points: baseline at week 1 pre-operatively, 1 day
before surgery, day 4 after surgery, weekly for a further 2 weeks, and fortnightly until 6 weeks post-hospital
discharge. To assess pain, lower limb function and mobility the following outcome measures were included:
Numeric Pain Rating Scale (during walking, walking at speed, and standing), Timed Up and Go (TUG) Test, and
30-sec chair stand test.
Results
Four female patients undergoing TKA surgery by the study Orthopaedic Surgeon (BS) consented to participate in
this feasibility study. The patients [mean age 69.3 years; standard deviation (SD) 1.88] demonstrated a mean
reduction in pain levels after the pre-conditioning period; and subjectively reported 0/10 or 1/10 pain scores by 6week follow-up. Lower limb function was improved as indicated by reduced times for TUG test and increased sit-tostand repetitions in the 30-sec chair stand test.
Conclusions
This is the first completed PBMT case series to report pain and functional capacity improvements in patients
undergoing TKA. PBMT in the form of a self-adhesive patch that can be applied by the patient at home is
acceptable to and tolerated by patients; and shows promise as a method of tissue pre-conditioning and pain relief
in people undergoing TKA. Planning is underway to test these conclusions in a randomized and controlled study
with longer follow-up.
References
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Methods:
We enrolled 39 participants with active opioid cravings at 2 sites, 19 received the active treatment which consisted
of a 4-minute twice weekly application of a light-emitting diode at 810 nm with an irradiance of 250 mW/cm2 and a
fluence of 60 J/ cm2 to the forehead over either the left or right dorsolateral prefrontal cortex with a fluence to the
brain of 2.1J/ cm2. Twenty participants received a sham treatment with the same device with foil over the bulb. The
side of the treatment was based on Dual-Brain Psychology, which posits that one hemisphere is more affected by
past maltreatments and is more prone to anxiety and drug cravings that the other hemisphere. We treated the
hemisphere with the more positive hemispheric emotional valence (HEV) by 2 tests for HEV.
Results:
Our primary outcome was changes in pre-treatment opioid craving scale (OCS) minus baseline, and we found using
a mixed model that the active group had a highly significant treatment * time benefit over the sham group, p < 0.0001,
effect size at the last follow-up of 1.5. The active treatment benefited those not on buprenorphine as well as those
not on it. The TimeLine Follow Back measure of opioid use was significantly better in the actively treated group, p =
0.0001, with an effect size of .45. We found a significant improvement in HDRS and a Distress Scale in the favor of
the active treatment. We observed no adverse effects.
Conclusion:
Active unilateral transcranial photobiomodulation to the brain hemisphere with the better HEV was better than sham
in the reduction of opioid cravings and opioid use to a very significant degree in a RCT of 39 participants at 2
independent sites. The study supports the theory and treatment of Dual-Brain Psychology. No adverse responses
were reported in either group. Funded by NIDA SBIR Grant 1 R43 DA050358-01 and the HEAL Initiative.
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The purpose of this presentation is to discuss the growing legal issues regarding care and treatment of patients;
and specific recommendations on how to avoid legal issues in the care and treatment of patients.
As photobiomodulation therapy increases, practitioners must be increasingly aware of the associated
complications that can lead to legal inquiries concerning care and treatment provided.

[1] Laser Hair Removal A Risky Business In Need of Regulation. V. Galt 2010; www.ncbi.nim.nih.gov>pmc
[2] Laser Hair Removal Side Effects: What You Need To Know. Medical News Today. 6/6/2018
[3] Laser Hair Removal. The New York Times. 6/6/2014
[4] Legal Issues Complicate Cosmetic Laser Treatments. Dermatology Times – Legal Issues. 6/1/2006
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Background
PhotoBioModulation (PBM) or PhotoBioModulation Therapy (PBMt) is a rapidly developing field with a
growing number of medical and wellness devices available for clinical and home-care applications. Devices
are available with a variety of light sources and delivery systems, providing wearable self-care, hand-held
applicators, intra-oral, intranasal, direct optical, or percutaneous irradiation of tissues or blood, and partial
or full body irradiation using light panels or pods. Available devices provide a variety of optical parameters
and dosage. Providing a safe and effective dose is key to providing reliable outcomes. Safety is paramount
as current devices range from safe optical or thermal skin exposures to higher power class IIIB and IV
LASERs requiring specific use protocols to assure clinician and patient safety.
Methods
A review of currently available PBMt technologies was performed relative to optical parameters, dose and
delivery based on manufacturer specifications, regulatory filings and generally accepted dosage
parameters in the literature.
Results
Delivery systems from established manufacturers in compliance with their country or regional regulatory
authorities generally produce stated dosage if used according to the manufacturer’s directions for use.
Certain technologies which rely on hand-held applicators or light panels are more likely to result in variations
in dose as they are dependent in the user holding the applicator or positioning the light panel for a fixed
time at a specific distance from the target tissue. In general, PBMt devices use divergent light sources
which affect dosage as a nonlinear square function relative to the distance to the target. Certain devices
do not provide treatment timers and indicators to guide the users as to the correct dose. Many devices do
not meet the claimed dose and are not appropriately calibrated. Manufacturers are urged to follow FDA and
IEC Standards (1-4)
Conclusions
Dose is an elusive question in PBMt and can range widely. In general, lower doses elicit stimulatory effects
whereas higher doses inhibitory effects. It is an incorrect assumption that the same fluence at different
levels of irradiance provides the same physiologic effect. As an example, a high irradiance with a fluence
of 5 J/cm2 delivered in a 1-minute treatment may provide significant thermal effects and a temporary
disruption of nerve conduction resulting in pain relief. In the case of improving circulation, inflammation,
cellular metabolism and tissue repair it may be useful to provide the same 5 J/cm2 dose over a longer 30minute treatment, timed to match the cellular absorption rate and maximize circulation and lymphatic
drainage. Optical parameters such as wavelength, irradiance, fluence, total energy, pulsed vs continuous,
targeted tissue, desired physiologic effect, and application method should be clearly identified as well as
any specific safety consideration for the use of the device. Thermal effects should also be defined.
References
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Background
The adjunctive application of Photobiomodulation (PBM) in dentistry has shown to improve hard tissue regeneration.
Immediately following a routine surgical extraction, the underlying mechanisms of adjunctive PBM are believed to
promote optimal healing through the first 30 days of hard tissue regeneration. The consistent delivery of PBM
irradiation dosing at predetermined timepoints can potentially impact this innate biological cascade, progressing the
stages of fibrin clot formation, epithelialization, and woven bone reconfiguration. Thus, demonstrating advanced bone
remodeling by histomorphometric analysis is key to translating this approach to human clinical trials. Although
reported PBM clinical trials support this hypothesis of positive results, there are no validated protocols on the use of
PBM application in the dental surgical extraction model in humans.
Methods
A systematic review was performed according to the Cochrane Collaboration and in line with PRISMA criteria. One
investigator screened titles and abstracts; two investigators reviewed papers and assessed for risk of bias. Online
databases searched included: PubMed, Embase, Scopus, and Web of Science. Terms were specific to
photobiomodulation, PBM, low-level laser therapy, low-level light therapy, LLLT and their effects on dental extractions,
alveolar ridge preservation, bone regeneration, dental implant placement, and dental implant stability.
Results
A total of 28 human studies were identified. 18 were excluded for lack of randomization, incomplete parameters,
using more than one wavelength on the same treatment group, and being reported in non-English language. Based
on the 10 papers that met the criteria, 2 papers reported median irradiation parameters for having a positive effect
on histologic/histometric analysis during dental extraction alveolar preservation therapy per point.
Conclusions
To date, there are no validated protocols of the use of PBM for indications of hard tissue formation during a routine
dental surgical extraction. A significant histomorphometric effect was reported for bone surface, bone surface/total
volume ratios, trabecular number, connectivity density, and between the thickness and separation of trabeculae. The
efficacy for this therapy was reported to be positively associated with hard tissue bone repair when total dose was
delivered in direct contact for 30 seconds per point, 5 points per treatment, and 7 sequential treatments over a 14day period.
References
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The clinical research of Photobiomodulation (PBM) as an ergogenic agent started just 13 years ago. However, it
advanced extremely quick and currently we can identify over dozens of randomized controlled trials in this field.
Despite the growing scientific evidence for the use of PBM to enhance athletic performance for young and healthy
people, mainly when a certain amount energy is irradiated, there are other populations and health conditions where
the optimization of parameters is still required.
This presentation will discuss how the research in this field had developed over the years, what is the current
scenario, and what are the main areas where more research regarding the ergogenic effects of PBM is warranted.
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Background
Sport and recreation is a multibillion-dollar industry that has seen a rise in therapeutic performance and recovery modality
technology over the last decade. The modalities range from cryochambers, pneumatic compression devices, and
percussive massage tools. Though there is a significant adoption rate of these recovery modalities, there is little scientific
evidence to support their use. Since the first human randomized clinical trial in 2008, high-quality scientific evidence has
demonstrated the effectiveness of photobiomodulation for sport and recreation recovery. However, photobiomodulation’s
adoption may be slower in the sport and recreation market than these other modalities.
Discussion
Multiple meta-analyses have been conducted examining the effects of photobiomodulation on muscle performance and
recovery during sport and recreation. In 2015, Leal Junior et al1 determined that red and infrared wavelengths with total
energy doses of 5-6 J per spot improved muscle performance when irradiated before exercise. In 2018, Vanin et al2
continued to refine photobiomodulation parameters for muscle recovery. They determined that red and infrared
wavelengths with total energy doses between 20 to 60 J for small muscle groups and 60 to 300 J for large muscle
groups were effective at facilitating muscle recovery.
As photobiomodulation technology advances, scientists should continue research and treatment parameter exploration
to maximize its effects. For example, researchers have introduced new physiological mechanisms associated with blue
wavelengths. A novel blue and red wavelength LED patch provided a recovery benefit during a repeated fatiguing
exercise bout.3 Researchers should explore other treatment parameters and applications of photobiomodulation. Recent
research has started to discover photobiomodulation’s outcomes in field tests. Still, more translational studies are needed
to determine multiplanar and sport-specific movements and assessing local and systemic effects of photobiomodulation.
Finally, photobiomodulation should be compared to other therapeutic modalities widely used in the sport and recreation
market.
Conclusions
Current research evidence demonstrates the effectiveness of photobiomodulation for recovery after exercise. However,
researchers should continue developing treatment parameters and photobiomodulation’s effectiveness in the sport
performance and recovery market. The industry should create a collaborative and innovative approach to determine the
current limitations of photobiomodulation and future research areas to provide this powerful modality to professional and
recreational athletes.
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Background
This study aimed to determine the effects of a red and blue photobiomodulation light patch on muscle recovery and
function following a human thigh contusion injury model.
Methods
Using a single-blinded randomized control trial design, we enrolled 66 healthy participants (M=23, F=23). Participants
complete five visits to the research lab on consecutive days. On the first visit, participants completed a baseline
isokinetic quadriceps strength testing protocol at 60 and 180°/s. On the second visit, participants were struck in the
anterior thigh with a tennis ball from a serving machine placed 12 inches away at a speed of approximately 70 mph.
Immediately following the injury, participants were treated for 30 minutes with an active or placebo
photobiomodulation patch (Carewear light patch system, Carewear Corp, Reno, NV). Following the treatment,
participants completed the same isokinetic quadriceps strength testing protocol. Participants returned to the lab each
day were the treatment and isokinetic quadriceps strength test was completed. We normalized the data by calculating
the percent change from baseline. We used a mixed model ANCOVA to determine the difference between treatment
groups throughout the acute healing process.
Results
We found the active photobiomodulation treatment significantly aided in the functional recovery of quadriceps peak
torque during the 180°/s test (P=0.030) and average power during both the 60 (P=0.041) and 180°/s (P≤0.001)
assessments. At Day 4, the mean peak torque and average power of 180°/s exceeded the baseline levels by 8.9 and
16.8%, respectively.
A.

B.

Figure. Means and 95% Confidence Intervals for 180°/s A. peak torque and B. average power during an isokinetic knee extension strength testing
protocol.

Conclusions
The red and blue photobiomodulation light patch aided in quicker recovery during the acute phase of a human thigh
contusion injury model, allowing for faster increases in functional quadriceps strength and power.
Funding and Conflict of Interest
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Abstract:
Chronic renal disease (CRD) in companion animals displays high morbidity and mortality. Though specific etiologies
are unclear in pets as well as humans, there are often multiple contributing factors. Treatment for companion animals
and humans has remained relatively unchanged for decades, pursuing a defensive or counter-symptomatic path. In
a 2016 small population pilot clinical study, Hirschberg et al reported (ASLMS Annual Conference) that International
Renal Interest Society (IRIS) Stage III and IV patients treated with PBM in addition to standard of care therapy (renoprotective diets, appetite stimulants, anti-hypertensive medications and fluid therapy when indicated) enjoyed an
improved quality of life as evidenced by increased activity, appetite and general well-being. Renal bio-markers, most
notably serum creatinine and phosphorous were statistically improved when compared to previously reported similar
populations. It also appeared that longevity was increased but due to the small population of patients it was difficult
to confirm.
Since the initial pilot study, over two hundred patients have been treated by Hirschberg, Godine and other
collaborators utilizing the same parameters of light in different clinical environments. This presentation reports the
findings of this collaboration as well as a discussion of the possible mechanisms of action of PBM in treatment of
Chronic Renal Disease. It will also include the long-term implications for both veterinary and human patients suffering
from CRD and whether PBM should be considered an essential adjunct therapy in the standard of care in the
treatment of Chronic Renal Disease.
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Background
The use of Photobiomodulation Therapy (PBMT) in a house call companion animal veterinary practice is the
primary focus of discussion. There are a variety of considerations when providing PBMT in a home setting as
compared to a veterinary hospital. Benefits include increased patient comfort, reduced stress on pet and owner, as
well as owner convenience. Some challenges such as an increased price of treatment as well as educating owners
in assisting the veterinarian must be considered. There are a wide range of conditions that can be treated
effectively at home such as chronic pain, osteoarthritis, soft tissue injury, disc disease, separation anxiety, and
storm phobia to name a few. PBMT can also be used in the home to maintain high quality of life as well as provide
palliative and end of life care for patients. There is also a brief discussion of in-home PBMT devices that owners
can use between veterinary home visits.
Methods
This information is based on a collection of the author’s empirical data as a house call veterinary practitioner utilizing
PBMT over the past 3 years.
Results
If owners are willing and able to invest in home visit PBMT treatments, the results can be beneficial to patients and
owners for a wide variety of conditions.
Conclusions
PBMT can effectively be used in a home setting as a part of a house call veterinary practice.
References
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Background
Dry Age-related macular degeneration (AMD) is a leading contributor to vision loss and blindness attributed, at least
in part, to underlying dysfunction in mitochondrial output. Photobiomodulation (PBM) in the 500-1000 nm wavelength
spectrum, represents a novel treatment for Dry AMD. PBM uses wavelengths of light to target cytochrome c oxidase
of the mitochondrial respiratory chain to activate energy production and improve metabolic function.
Methods
The LIGHTSITE I, II and ELECTROLIGHT studies evaluated the effect of PBM in Dry AMD subjects using the multiwavelength Valeda® Light Delivery System (LumiThera, Inc). Valeda is currently CE marked in the EU. Valeda uses
a multiwavelength treatment comprised of 590 nm, 660 nm and 850 nm wavelengths applied to the subject’s eyes
for a total of 4-5 minutes per treatment per eye delivered 3x/week over 3-5 weeks (9 treatments total per series).
PBM is not curative and requires repeated treatment series to maintain benefits. The LIGHTSITE I study (Toronto,
Canada) enrolled 30 subjects (46 eyes) randomized 1:1 (PBM:Sham) treated at baseline (BL) and 6 months. The
LIGHTSITE II (EU) study enrolled 44 subjects (53 eyes) randomized 2:1 with treatments at BL, 4 and 8 months. The
ELECTROLIGHT study enrolled 15 subjects (23 eyes); all subjects received one series of PBM treatment. All subjects
were assessed for clinical, anatomical and safety outcomes.
Results
The LIGHTSITE I study provided pilot evidence for the improvement of clinical (Best Corrected Visual Acuity (BCVA)
and contrast sensitivity (CS)) and anatomical (drusen reduction) improvements in Dry AMD following treatment with
PBM using Valeda [1]. PBM improved BCVA with a mean letter score gain of 4 letters immediately after each of 2
PBM treatment series and approximately 50% of PBM-treated subjects showed improvement of ≥5 letters. In the
subsequent LIGHTSITE II study, PBM improved BCVA at 9-months by approximately 4 letters in the PBM group vs
a 0.5 letter gain in the sham group in those that receive all 3 PBM rounds of treatment every 4 months. 35.3% of
PBM-treated eyes showed >5 letters improvement at 9 months. No significant drusen growth was observed at 9
months in the PBM compared to sham group, who showed significant drusen growth over time. PBM-treated subjects
showed a 44% decrease in geographic atrophy growth following treatment. In the ELECTROLIGHT study, subjects
showed approximately 12 letters improvement in BCVA at month 1 which was maintained through month 6. Similarly,
CS showed improvement from BL at months 1, 3 and 6. A positive correlation between multi-luminance ERG and
BCVA was seen and strong positive correlations between multi-luminance ERG and fixed luminance and Chromatic
ERG outcomes. Reductions in drusen were seen in select patients. Multi-luminance ERG Magnitude AUC improved
by 14.4% from baseline after completion of the month 1 treatment. No safety concerns or signs of phototoxicity were
noted related to PBM in any study using Valeda.
Conclusions
The LIGHTSITE I, LIGHTSITE II and ELECTROLIGHT studies show significant improvements in multiple aspects of
visual function including both clinical and anatomical endpoints. No device related serious adverse effects were
observed in any studies. PBM therapy represents an early and cost-effective, non-invasive treatment for dry AMD
patients. These results confirm previous clinical testing of PBM and support its use as a novel treatment for dry AMD
patients.
References
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Abstract
The purpose of this protocol proposal is to support a non- invasive approach for dry age macular degeneration (
AMD) , an eye disease without no approved treatment or cure.
PBM has shown promising results with the advantage of non invasive needs.
We present 500 cases treated ( from 6 months to 1 year post treatment ).
The protocols of 9 PBM cycles were administered to eyes of the patients bilaterally every 15 days.
Lutein, reavers troll and Vaccinim Myrtillus supplements in powder were prescribed for three months dayly for every
patient.
After 6 months :
The OCT showed reduced drusen.
The patients improved vision ( in different proportions but all the patients ).
We observed more colour r contrast
Better I corrected visual acuity in all patients
Contrast sensitivity improved from 1.8 to 2.0.
Outcomes remained unchanged from month 6 to 1 year.
This PBM application not only is showing a sussesful new approach to dry AMD but also Iss showing a possible
applicaion with the support of nutraceuticals .
This PBM application could offer , but in general PBM, a adverse effect free new stimulation of retinal stem cells to
regenerate .
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Abstract
Two most common disorders in knees are chronic soft tissue injury, such as tendonitis and ligamental sprain, and
osteoarthritis. Non-steroidal anti-inflammatory drugs (NSAIDS) and cortisone injections usually are prescribed to
relieve pain. They do rid inflammation and ease the pain the first time they are taken. But when taken frequently they
lose their effectiveness and the disorders become chronic pain condition. This presentation will introduce an
integrative approach to effectively cure chronic soft tissue injuries within 5 to 10 clinic visits and an innovative way to
help alleviate acute pain from chronic osteoarthritis. The technique integrates traditional Chinese acupuncture, lowlevel laser therapy, and new intra-articular laser acupuncture. Clinical cases will be discussed.

