PROGRESS IN BIOMEDICAL OPTICS AND IMAGING

Vol. 12, No. 5

Mechanisms for
Low-Light Therapy VI

Michael R. Hamblin
Ronald W. Waynant
Juanita Anders
Editors

22-23 January 2011
San Francisco, California, United States

Sponsored and Published by
SPIE

Volume 7887

Proceedings of SPIE, 1605-7422, v. 7887

SPIE is an internafional society advancing an interdisciplinary approach to the science and application of light.



The papers included in this volume were part of the technical conference cited on the cover and
fitle page. Papers were selected and subject to review by the editors and conference program
committee. Some conference presentations may not be available for publication. The papers
published in these proceedings reflect the work and thoughts of the authors and are published
herein as submitted. The publisher is not responsible for the validity of the information or for any
outcomes resulting from reliance thereon.

Please use the following format to cite material from this book:

Author(s), "Title of Paper," in Mechanisms for Low-Light Therapy VI, edited by Michael R. Hamblin,
Ronald W. Waynant, Juanita Anders, Proceedings of SPIE Vol. 7887 (SPIE, Belingham, WA, 2011)
Article CID Number.

ISSN 1605-7422
ISBN 9780819484246

Published by

SPIE

P.O. Box 10, Bellingham, Washington 98227-0010 USA
Telephone +1 360 676 3290 (Pacific Time) - Fax +1 360 647 1445
SPIE.org

Copyright © 2011, Society of Photo-Opfical Insfrumentation Engineers.

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this
volume is $18.00 per arficle (or portion thereof), which should be paid directly to the Copyright
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made
electronically through CCC Online at copyright.com. Other copying for republication, resale,
advertising or promotion, or any form of systematic or multiple reproduction of any material in this
book is prohibited except with permission in writing from the publisher. The CCC fee code is 1605-
7422/11/$18.00.

Printed in the United States of America.

Publication of record for individual papers is online in the SPIE Digital Library.

SPIE
Digital Library

SPIEDigitallibrary.org

Paper Numbering: Proceedings of SPIE follow an e-First publication model, with papers published
first online and then in print and on CD-ROM. Papers are published as they are submitted and
meet publication criteria. A unique, consistent, permanent citation identifier (CID) number is
assigned to each article at the time of the first publication. Utilization of CIDs allows articles to be
fully citable as soon as they are published online, and connects the same identifier to all online,
print, and electronic versions of the publication. SPIE uses a six-digit CID article numbering system
in which:
= The first four digits correspond to the SPIE volume number.
» The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07, 08, 09, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc.
The CID number appears on each page of the manuscript. The complete citation is used on the
first page, and an abbreviated version on subsequent pages. Numbers in the index correspond to
the last two digits of the six-digit CID number.



Vii

SESSION 1

Contents

Conference Committee

REVIEWS AND DOSIMETRY

7887 03

SESSION 2

To what extent is coherence lost in tissue? [7887-02]
T. Hode, Immunophotonics, Inc. (United States); P. Jenkins, Irradia USA (United States);
S. Jordison, Irradia AB (Sweden); L. Hode, Swedish Laser-Medical Society (Sweden)

IN VITRO STUDIES

7887 07

7887 08

7887 09

7887 0A

Effects of 810 nm laser on mouse primary cortical neurons [7887-06]

G. B. Kharkwal, S. K. Sharma, The Wellman Ctr. for Photomedicine, Massachusetts General
Hospital (United States) and Harvard Medical School (United States); Y.-Y. Huang, The
Wellman Cir. for Photomedicine, Massachusetts General Hospital (United States), Harvard
Medical School (United States), and Guangxi Medical Univ. (China); L. De Taboada,

T. McCarthy, PhotoThera Inc. (United States); M. R. Hamblin, The Wellman Ctr. for
Photomedicine, Massachusetts General Hospital (United States), Harvard Medical School
(United States), and Harvard-MIT Division of Health Sciences and Technology (United States)

Glycogen synthase kinase-3p facilitates cell apoptosis induced by high fluence low-power
laser irradiation through acceleration of Bax translocation [7887-07]
L. Huang, S. Wu, D. Xing, South China Normal Univ. (China)

Cryptococcus neoformans capsule protects cell from oxygen reactive species generated
by antimicrobial photodynamic inactivation [7887-08]

R. A. Prates, Instituto de Pesquisas Energéticas e Nucleares (Brazil); M. R. Hamblin, The
Wellman Cir. for Photomedicine, Massachusetts General Hospital (United States), Harvard
Medical School (United States), and Harvard-MIT Division of Health Sciences and
Technology (United States); I. T. Kato, Instituto de Pesquisas Energéticas e Nucleares (Brazil);
B. Fuchs, E. Mylonakis, Massachusetts General Hospital (United States); M. Simdes Ribeiro,
Instituto de Pesquisas Energéticas e Nucleares (Brazil); G. Tegos, The Wellman Ctr. for
Photomedicine, Massachusetts General Hospital (United States), Harvard Medical School
(United States), and The Univ. of New Mexico Health Sciences Cir. (United States)

Photodynamic action of LED-light on standard and clinical strains of Staphylococci
processed by Brilliant Green and Titanium Dioxide [7887-09]

E.S. Tuchinag, V. V. Tuchin, N.G. Chernyshevsky Saratov State Univ. (Russian Federation) and
Institute of Precise Mechanics and Confrol (Russian Federation)



7887 0B

SESSION 3

Oxidative stress of photodynamic antimicrobial chemotherapy inhibits Candida albicans
virulence [7887-10]

I. T. Kato, R. A. Prates, Instituto de Pesquisas Energéticas e Nucleares (Brazil); G. P. Tegos,
The Univ. of New Mexico Health Sciences Cir. (United States), The Wellman Cir. for
Photomedicine, Massachusetts General Hospital (United States), and Harvard Medical
School (United States); M. R. Hamblin, The Wellman Cir. for Photomedicine, Massachusetts
General Hospital (United States), Harvard Medical School (United States), and Harvard-MIT
Division of Health Sciences and Technology (United States); M. Simdes Ribeiro, Instituto de
Pesquisas Energéticas e Nucleares (Brazil)

ANIMAL STUDIES

7887 0C

7887 OF

7887 0G

SESSION 4

Mitochondrial signaling pathway involved in cell apoptosis induced by high-fluence
low-power laser irradiation [7887-11]
S. Wu, D. Xing, South China Normal Univ. (China)

Effects of LED phototherapy on bone defects grafted with MTA, bone morphogenetic
proteins, and guided bone regeneration in a rodent model: a description of the bone repair
by light microscopy [7887-14]

A. L. B. Pinheiro, Federal Univ. of Bahia (Brazil), Camilo Castelo Branco Univ. (Brazil), and
National Institute of Optics and Photonics (Brazil); G. T.S. Aciole, L. G. P. Soares, N. A.
Correia, Federal Univ. of Bahia (Brazil); J. N. dos Santos, National Institute of Optics and
Photonics (Brazil) and Federal Univ. of Bahia (Brazil)

The effects of photobiomodulation on healing of bone defects in sireptozotocin induced
diabetic rats [7887-15]

M. D. Martinez Costa Lino, F. Bastos de Carvalho, M. Ferreira Moraes, J. Augusto Cardoso,
Federal Univ. of Bahia (Brazil); A. L. Barbosa Pinheiro, Federal Univ. of Bahia (Brazil), Camilo
Castelo Branco Univ. (Brazil), and National Institute of Optics and Photonics (Brazil);

L. Maria Pedreira Raomalho, Federal Univ. of Bahia (Brazil)

CLINICAL STUDIES

7887 OH

7887 OK

7887 OL

Photobiomodulatory effects of He-Ne laser on excision wounds [7887-16]
V. Prabhu, S. B. S. Rao, P. Kumar, L. Rao, K. K. Mahato, Manipal Univ. (India)

Transcranial laser therapy alters amyloid precursor protein processing and improves
mitochondrial function in a mouse model of Alzheimer's disease [7887-19]

T. McCarthy, PhotoThera, Inc. (United States); J. Yu, S. E-F-Amouri, Medical Univ. of South
Carolina (United States); S. Gattoni-Celli, Medical Univ. of South Carolina (United States) and
Ralph H. Johnson VA Medical Ctr. (United States); S. Richieri, L. De Taboada, PhotoThera,
Inc. (United States); J. Streeter, Banyan Biomarkers, Inc. (United States); M. S. Kindy, Medical
Univ. of South Carolina (United States) and Neurological Testing Service, Inc. (United States)

Laser freatment in modulation of TMJ inflammation [7887-20]
G. Ross, Queen Street Dental (Canadal)



7887 OM

Preconditioning and low level laser therapy and post-treatment management in dental
practice [7887-21]
A. Darbar, R. Darbar, Smile Creations Dental Innovations (United Kingdom)

POSTER SESSION

7887 00

7887 OP

7887 0Q

7887 OR

7887 0S

7887 0T

7887 OW

Comparative study of the effects of low-intensity pulsed ultrasound and low-level laser
therapy on injured muscle repair [7887-23]

A. C. M. Renno, R. L. Toma, S. M. Feitosa, K. Fernandes, Federal Univ. of SGo Paulo (Brazil);
P. de Oliveira, N. Parizotto, Federal Univ. of SGo Carlos (Brazil); D. A. Ribeiro, Federal Univ. of
S&o Paulo (Brazil)

Efficacy of low-power laser irradiation in the prevention of D-galactose-induced
senescence in human dermal fibroblasts [7887-25]
C. Meng, S. Wu, D. Xing, South China Normal Univ. (China)

Low-power laser irradiation inhibits amyloid beta-induced cell apoptosis [7887-26]
H. Zhang, S. Wu, South China Normal Univ. (China)

Evaluation of the effect of laser radiation on fibroblast proliferation in repair of skin wounds
of rats with iron deficiency anemia [7887-27]

I. C. V. DeCastro, S. C. P. Oliveira-Sampaio, J. S. de C. Monteiro, M. de F. L. Ferreira,

M. T. Cangussu, Federal Univ. of Bahia (Brazil); J. N. dos Santfos, National Institute of Optics
and Photonics (Brazil) and Federal Univ. of Bahia (Brazil); A. L. B. Pinheiro, Federal Univ. of
Bahia (Brazil), Camilo Castelo Branco Univ. (Brazil), and National Institute of Optics and
Photonics (Brazil)

Influence of laser and LED irradiation on mast cells of cutaneous wounds of rats with iron
deficiency anemia [7887-28]

C. Becher Rosa, S. C. P. Oliveira Sampaio, J. S. C. Monteiro, Federal Univ. of Bahia (Brazil);
M. F. L. Ferreira, Federal Univ. of Alagoas (Brazil); F. A. A. Zanini, Brugnera & Zanin Institute
(Brazil); J. N. Santos, M. C. T. Cangussu, Federal Univ. of Bahia (Brazil); A. L. B. Pinheiro, Federal
Univ. of Bahia (Brazil), Camilo Castelo Branco Univ. (Brazil), and Natfional Institute of Optics
and Photonics (Brazil)

Assessment of bone healing on tibial fractures treated with wire osteosynthesis associated
or not with infrared laser light and biphasic ceramic bone graft (HATCP) and guided bone
regeneration (GBR): Raman spectroscopy study [7887-29]

F. Bastos de Carvalho, G. T. S. Aciole, J. M. S. Aciole, Federal Univ. of Bahia (Brazil);

L. Silveira, Jr., Camilo Castelo Branco Univ. (Brazil); J. Nunes dos Santos, Federal Univ. of
Bahia (Brazil); A. L. Barbosa Pinheiro, Federal Univ. of Bahia (Brazil), Camilo Castelo Branco
Univ. (Brazil), and National Institute of Optics and Photonics (Brazil)

Evaluation of healing of infected cutaneous wounds treated with different energy densities
[7887-32]

N.R.S. Santos, M. C. T. CangussU, J. N. dos Santos, Federal Univ. of Bahia (Brazil);

A. L. B. Pinheiro, Federal Univ. of Bahia (Brazil) and Institute for Research and Development,
UNIVAP (Brazil)



vi

7887 OX

The morphology of apoptosis and necrosis of fat cells after photodynamic treatment at a
constant temperature in vitro [7887-33]

I. Yu. Yanina, T. G. Orlova, N.G. Chernyshevsky Saratov State Univ. (Russian Federation);
V. V. Tuchin, N.G. Chernyshevsky Saratov State Univ. (Russian Federation) and Institute of
Precise Mechanics and Control (Russian Federation); G. B. Altshuler, Palomar Medicall
Technologies, Inc. (United States)

Author Index



Conference Committee

Symposium Chairs

James G. Fujimoto, Massachusetts Institute of Technology (United
States)

R. Rox Anderson, The Wellman Center for Photomedicine,
Massachusetts General Hospital (United States) and Harvard
Medical School (United States)

Program Track Chair

Brian Jet-Fei Wong, Beckman Laser Institute and Medical Clinic
(United States)

Conference Chairs

Michael R. Hamblin, The Wellman Center for Photomedicine,
Massachusetts General Hospital (United States), Harvard Medical
School (United States), and Harvard-MIT Division of Health Sciences
and Technology (United States)

Ronald W. Waynant, U.S. Food and Drug Administration (United States)

Juanita Anders, Uniformed Services University of the Health Sciences

(United States)

Session Chairs

1 Reviews and Dosimetry
Michael R. Hamblin, The Wellman Center for Photomedicine,
Massachusetts General Hospital (United States), Harvard Medical
School (United States), and Harvard-MIT Division of Health Sciences
and Technology (United States)

2 In Vitro Studies
Juanita Anders, Uniformed Services University of the Health Sciences
(United States)

3 Animal Studies
Ronald W. Waynant, U.S. Food and Drug Administration (United States)

4 Clinical Studies
James D. Carroll, THOR Photomedicine Ltd. (United Kingdom)

vii






