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Light Devices in Dentistry

II. Imaging

I. Illumination

III. Manufacturing

V. Non-Surgical

IV. Surgical

Operative lights, Fiberoptics in loupes / devices

Digital imaging, Fluorescence-based diagnostics (Caries, 
Pre-Cancer), Optical Coherence Tomography, Multi-
photon imaging, Spectroscopy

Curing, Welding, Sintering, Milling

Hard tissue: Excavation, Bleaching, Prevent 
demineralization, Dentin desensitization, Bracket 
bonding / debonding, Photon-Induced Photoacoustic 
Streaming (PIPS)
Soft tissue: Excisions, Photocoagulation, Field ablation, 
Recontouring (Esthetics, Snoring, Halitosis), 
Depigmentation, Curettage

Photodynamic therapy: Anti-microbial, Anti-tumor
Photobiomodulation therapy: Analgesia, Anti-
inflammatory, Immune-modulation, Healing-Regeneration

Arany PR J Dent Res 2016, 95, 9, 977  



Circadian Rhythm        Psychological state
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Can light be a Drug?

A ‘drug’ is a substance that is absorbed and alters bodily function.  

Light in Human Health



Therapeutic use of Light

Niels Ryberg Finsen

blog.sciencemuseum.org.uk

www.gemstoneuniverse.com

Nobel Prize 1903

http://blog.sciencemuseum.org.uk/insight/2015/08/18/nobel-prize-winner-neils-ryberg-finsen-and-the-therapeutic-benefits-of-sunlight/
http://www.gemstoneuniverse.com/navaratnas.php


L.A.S.E.R.
Y >#,8/1$-#?-@(7A1$46?8(:('"1(*#$BK$A1(6-8"1.D$B6())(*#$*:$="D("1(*#

U8B.&1$O(#)1.(#$030X

Y >#,9$0)8$&#,-#?-+-!"#$%&'(@4AB=
GA"&8.)$J*]#.$03W^$JA.*D*&.$9"(6"# 03V2

Y U6*#7)1$1A.$@.&K$:(&)1$B(*8*7('"8$.::.'1)$*B).&@.D$](1A$8*]$?*].&$8").&)$].&.$
'+(.3$#+(/"*/-*8#(0*%0/9+8 "#D$:0/./+(/"*/-*9/3"4*8&#$("%5$

O#D&. 9.)1.& 03VX+$03X\



_U$:*&6$*:$8(7A1$1A.&"?K$1A"1$-1(8(R.)$#*#=(*#(R(#7$:*&6)$*:$8(7A1$)*-&'.)+$
(#'8-D(#7$`U!OT!+$`OE)+$"#D$B&*"D=B"#D$8(7A1+$(#$1A.$@()(B8.$"#D$(#:&"&.D$

)?.'1&-65

41$()$"$#*#=1A.&6"8$?&*'.))$(#@*8@(#7$.#D*7.#*-)$'A&*6*?A*&.) .8('(1(#7$
?A*1*?AK)('"8$F(5.5$8(#."&$"#D$#*#=8(#."&I$"#D$?A*1*'A.6('"8$.@.#1)$"1$

@"&(*-)$B(*8*7('"8$)'"8.)5

JA()$?&*'.))$&.)-81)$(#$B.#.:('("8$1A.&"?.-1('$*-1'*6.)$(#'8-D(#7$B-1$#*1$
8(6(1.D$1*$1A.$"88.@("1(*#$*:$?"(#$*&$(#:8"66"1(*#+$(66-#*6*D-8"1(*#+$"#D$

?&*6*1(*#$*:$]*-#D$A."8(#7$"#D$1())-.$&.7.#.&"1(*#5

Photobiomodulation (PBM)Therapy

! )&*%+%,C #.7"1(@. ?&*'.)).)
H"(#+$4#:8"66"1(*#+$"B.&&"#1$(66-#.

! -#".",/C ?*)(1(@.$?&*'.)).)
L*-#D$A."8(#7+$J())-.$&.7.#.&"1(*#+$$(66-#.$)K)1.6

<"1(*#"8$`(B&"&K$*:$9.D('(#.+$9.!M /20W

U#D.&)$,,$.1$"8$HA*1*6.D `")$!-&7 /20WaA"#$4$"#D$U&"#K$UD@ L*-#D$G"&.$/20W

_b).$*:$#*#=(*#(R(#7 )*-&'.$*:$?A*1*#('$.#.&7K$
1A"1$7.#.&"1.)$#*#=1A.&6"8+$1A.&"?.-1('$.::.'1)5c



Applications of Photobiomodulation Therapy
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PBM mechanism 1: Intracellular



PBM mechanism 2: Cell Membrane
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PBM mechanism 3: Extracellular
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Prior 2013 Recommendation New 2019 Recommendation

Dr. Elad’s talk next…….
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Rationale: PBM in OM for healing
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PBM promotes Burn Wound Healing
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Lasers can destroy tissues. 
Are they Genotoxic-Mutagenic?

LethalSub-lethal

Thermal

ROS

Direct DNA damage



Sub-lethal laser doses are Non-Genotoxic

Skin Skin

Lung

Untreated

γ-Radiation

Laser

Bright Field γ-H2AX Phalloidin

In vitro

Laser

γ-Radiation

γ-Radiation

In vivo
Khan I et al Sci Reports 2015 , 1, 510581
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γ-Radiation

DNA damage-repair

ER stress

Laser
Khan I et al Sci Reports 2015 , 1, 510581



Cytotoxic laser dose induces ER stress
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Billing Codes: 97026, S8948 

Reimbursement



U&"#K$HT$@*A&"+*6&' /20V

Can light be a drug? 
Yes, A 

Can light be a drug? Can light be a drug? 
Yes, A 

Can light be a drug? Can light be a drug? 
photoceutical 
Can light be a drug? Can light be a drug? 

photoceutical 
Can light be a drug? 

photoceutical 
Can light be a drug? Can light be a drug? Can light be a drug? 

approach for 
Can light be a drug? Can light be a drug? 

approach for 
Can light be a drug? 

approach for 
Can light be a drug? Can light be a drug? Can light be a drug? 

PBM 
Can light be a drug? 

PBM 
Can light be a drug? 

PBM 
Can light be a drug? 

Therapy 

B8/+/41"#.(>' CB8#0.#>/41"#.(>'D

ZLA"1$8(7A1$FD&-7I$D*.)$1*$1A.$B*DK[

B8/+/E("&+(>' CB8#0.#>/E("&+(>'D
ZLA"1$B*DK$D*.)$1*$1A.$8(7A1$FD&-7I[

?&"@..#"&"#Kk76"(85'*6




