Accepted Manuscript

»
d  J =m

clinical

Shining light on the head: Photobiomodulation for brain disorders

Michael R. Hamblin

PIl: S2214-6474(16)30038-1

DOI: doi:10.1016/].bbacli.2016.09.002
Reference: BBACLI 124

To appear in: BBA Clinical

Recelved date: 2 September 2016
Revised date: 27 September 2016
Accepted date: 29 September 2016

Please cite this article as: Michael R. Hamblin, Shining light on the head: Photobiomod-
ulation for brain disorders, BBA Clinical (2016), doi:10.1016/j.bbacli.2016.09.002

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.bbacli.2016.09.002
http://dx.doi.org/10.1016/j.bbacli.2016.09.002

Shining light on the head: Photobiomodulation for brain disorders
Michael R Hamblin®#3”

1. Wellman Center for Photomedicine, Massachusetts General Hospital, Boston,
MA, 02114, USA.

2. Department of Dermatology, Harvard Medical School, Boston, MA, 02115,
USA

3 Harvard-MIT Division of Health Sciences and Technology, Cambridge, MA
02139

e Correspondence: Hamblin@helix.mgh.harvard.edu
Abstract.

Photobiomodulation (PBM) describes the use of red or near-infrared light to
stimulate, heal, regenerate, and protect tissue that has either been injured, is
degenerating, or else is at risk of dying. One of the organ systems of the human
body that is most necessary to life, and whose optimum functioning is most
worried about by humankind in general, is the brain. The brain suffers from many
different disorders that can be classified into three broad groupings: traumatic
events (stroke, traumatic brain injury, and global ischemia), degenerative
diseases (dementia, Alzheimer’s and Parkinson’s), and psychiatric disorders
(depression, anxiety, post traumatic stress disorder). There is some evidence
that all these seemingly diverse conditions can be beneficially affected by
applying light to the head. There is even the possibility that PBM could be used
for cognitive enhancement in normal healthy people. In this transcranial PBM
(tPBM) application, near-infrared (NIR) light is often applied to the forehead
because of the better penetration (no hair, longer wavelength). Some workers
have used lasers, but recently the introduction of inexpensive light emitting diode
(LED) arrays has allowed the development of light emitting helmets or “brain

caps”. This review will cover the mechanisms of action of photobiomodulation to
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