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Abstract 

This editorial briefly discusses the issue of potential toxicity in the case of long-term 

photobiomodulation (PBM). Scientific articles from PubMed, Google Scholar, and the China 

National Knowledge Infrastructure were included in a heterogeneous search. There have been 

very few studies on the long-term effects of PBM, as well as its potential toxicity. There is no 

evidence that PBM is toxic when used at therapeutic or imaging doses. There are no such 

concerns with intracranial PBM application (e.g., optical fiber) in either animal or human 

experiments. 
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1. Introduction 

Photobiomodulation (PBM) has become a widely used method in evidence-based integrative 

medicine because of numerous scientific publications in a wide range of medical fields. Efforts have 

recently increased to make this procedure more accessible to university institutions. Numerous 

scientific studies, textbooks, scientific societies, and practical successes support this claim. As of 

today (September 17, 2022), there are 2,330 scientific articles in the scientific database PubMed 

alone if the keyword 'photobiomodulation' is searched. 

A question that has received little attention thus far is the possibility of toxicity in the case of a 

long-term PBM. This issue will be briefly discussed in this editorial, and previous scientific articles 

on it will be identified [1-9]. 

2. Methods 

The editorial is based on a variety of sources, including scientific articles from PubMed, Google 

Scholar, and China National Knowledge Infrastructure (CNKI) databases. Furthermore, references 

are made to articles that were made available to the author in response to expert inquiries (see, for 

example acknowledgments). The search does not claim to be exhaustive; rather, it should be viewed 

as an initiative research project that should address the topic in general and demonstrate that more 

scientific activity should be put into this area. 

3. Preliminary Results and Discussion 

To predict the results immediately, there are few long-term studies on the long-term effects, as 

well as the toxicity of PBM. The papers emphasize that long-term effects must first be investigated. 

If you look at the study protocols, you will also notice that there are very few articles on the subject 

[1]. 

Nonetheless, one published article stands out because it provides preliminary results for a 

specific section [2]. These will be discussed briefly below. 

The authors investigated the effects of long-term (up to 12 weeks) PBM application in five 

macaque monkeys in this study. An intracranial optical fiber device was implanted, delivering red 

light with a wavelength of 670 nm to the midline midbrain region. Immunohistochemistry was 

performed on the brains. Long-term intracranial application of PBM had no negative effects on the 

surrounding brain parenchyma or the nearby dopaminergic cell system, according to the findings. 

PBM did not cause an inflammatory glial response or neuronal degeneration near the implant site. 

PBM did not cause abnormal activation or mitochondrial stress in nearby cells, nor did it cause an 

abnormal vasculature arrangement. The authors from France and Australia discovered no 

histological basis for major biosafety concerns related to transcranial PBM [2]. The study did, 

however, have some limitations. The authors, for example, did not have a separate group of control 

animals that did not have transcranial PBM during the same experimental period [2]. 

4. Conclusions 

Looking at the overall safety of long-term PBM, one can conclude that individual studies report 

almost no problems with PBM safety. There is no evidence that PBM is toxic when used at 

therapeutic or imaging doses. There are no such concerns with intracranial applications (for example, 
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optical fiber) in humans [3,4] or animals [5-8]. However, the studies cited used the PBM for a short 

or medium period of time (days to a few weeks), with only one study lasting more than a year [9]. 

Therefore, it is prudent to conclude that there is no cause for concern if PBM is used as a treatment 

modality at therapeutic doses for an extended period of time. 
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