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REVIEW ARTICLE

Photodynamic Therapy for Periodontal Treatment

Pattaraporn Akaratiwa* Rungtiwa Srisuwantha** Narongsak Laosrisin***

Abstract

Many recent researches and technology of treatments in the periodontal fields are developed.
The objective is to find out the effective treatments and better long-term results including with
minimal side effects. Photodynamic therapy (PDT) is a potential strategy that is one interesting topic
for researchers, general dentist practitioners and dental specialists. This article reveals the studies
from 1992 to the present on the topics in basic of PDT, researches in PDT for the treatment of
periodontal disease, and currently products of PDT. In conclusion, previous studies showed clinical
improvements after PDT or either combination used with conventional hand and ultrasonic scaling
and root planing (SRP). Repeated PDT applications in the treatment of maintenance phase of
chronic periodontitis adjuncts to SRP significantly more effective than SRP alone. PDT is effective
in reducing periopathogenic bacteria load, decreasing bleeding on probing and possibly reducing
the probing depth and increasing the clinical attachment gain. There is however limited evidence
on the possibility of PDT to replace SRP alone. Further, long term clinical studies are necessary to

demonstrate the beneficial effects of PDT, and in comparison with SRP.

Key words: Photodynamic therapy, Periodontitis, Scaling and root planing
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Fig 1. Schematic illustration of photodynamic therapy that illustrates the electronic states of a

molecule and the transitions between them [15].

AALLLUAYIN: Dai T, Fuchs BB, Coleman JJ, Prates RA, Astrakas C, St. Denis TG, et al. Concepts

and principles of photodynamic therapy as an alternative antifungal discovery platform. Frontiers in

Microbiology 2012; 3(120): 3.
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Fig 2. Mechanism of photodynamic antimicrobial reaction at the molecular level [19].

ARUUAYAIN : Takasaki AA, Aoki A, Mizutani K, Schwarz F, Sculean A, Wang CY, et al. Application of

antimicrobial photodynamic therapy in periodontal and peri-implant diseases. Periodontology 2000

2009; 51(1): 111.
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1) mstondlmslananimemuuansaeswlzoznon 1@ (eosine) 83M3du (erythrosine) 158 Lwvnaa
(tricyclic dyes with different meso-atoms) Teun (rose bengal)

WARULY (methylene blue) Iﬂgﬁﬁuug‘[a (toluidine

-H
/C(:@\ CHy HiC /K:I :@@9 CH,
\
CHI Reduced dye CHy CH: Oxidized dye C
(leuco form) (cation)
Methylene blue (MB)
H.C N
OO
® cw
HaN S \T/ !
CHy
Toluidine blue (TB)

31U 3 uaavgaslasvaswmaiadveniniiauuy uaslngdauvgls [22]

Fig 3. Representative chemical structures of methylene blue and toluidine blue O [22].

fan: Blazquez-Castro A, Stockert JC, Sanz-Rodriguez F, Zamarrén A, Juarranz A. Differential photodynamic
response of cultured cells to methylene blue and toluidine blue: role of dark redox processes. Photochem

Photobiol Sci. 2009; 8(3): 371-376.
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S ~ \ S N
/ \ K \ 3
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N HN—\ SN HN—"
L = X <
. g ~ \
} f N \ )]
Porphyrin Phthalocyanine

3Ui 4 usavgaslaseasmeiadvaswes Wiy uassalaloe iy [23]

Fig 4. Representative chemical structures of porphyrines and phthalocyanines [23].

fian: Tetrapyrrolic Macrocycles [Internet]. Available from: http://www.trivedilab.com/ research.html.

3) Vﬂi@m‘%u (furocoumarins) Toiun wamiau (psoralen) wasulsnandu (xanthotoxin) LWB3SLAWINL (bergapten)
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Psoralen

3UM 5 uaavgaslaseasmviaiivavsasuay [24]

Fig 5. Representative chemical structures of psoralen [24].

fian: Serrano-Perez JJ, Gonzalez-Luque R, Merchan M, Serrano-Andrés L. The family of furocoumarins:

Looking for the best photosensitizer for phototherapy. Journal of Photochemistry and Photobiology A:

Chemistry 2008; 199: 34-41.
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wand g Inlalaunfiamesddwsuiunnssu
@aly (Helbo®)

BAWANA 98115950 HELBO® Photo-
dynamic Systems #8v13W Bredent medical GmbH
& Co.KG (Senden, Germany) [54] Usznausig

1. HELBO®TheraLite Laser La3avmiia
waviatsasridnlalanialses (diode laser) 7

¢

=]

ANNENIAGLLEY 660 WlUmAT aesiAsesil
Fuuvuwedouils  Toabidessaruuwasanelnndn
(main supply) IFuummedfamnsosalwldidu
faliwdvou  vldazainmaldeuluresiin
Wwipasil [dsunsuwsziameglusedn oM iy
aLsasfimdesuazianusiiniusgluydvi
gansadiuld  Teenmldouameiindaviazde
dhiuvishuasilgfinsesnuuy  Wernumang
angmsumahldnu

2. HELBO®BIue Photosensitizer tfuans
Touae Ae Wlulserdumanlss (phenothiazine
chloride) fidanududu 10 dadnsusafiafang
fienamudunsa-wa 3.5 Fhhdudy Tifindu

3. viothuav [dun HELBO®3D Pocket
Probe, HELBO®3D Endo Probe Laz HELBO®2D
Spot Probe %4 HELBO®3D Pocket Probe ldigmisu
masnsnmelusesinU3viug waz HELBO®3D Endo
Probe l&dusunmssnelunasesiniiu laevie
AT BT AN TN T BN EINULE L L TDS
Tuanwue 3 46 leosnuuuldiidnwousiduyu
Yszanal 60 aven hidaansadhdslunng sl
wiazdusulnanane (distal) pesiunTNlnal
R viothusilvenumnuisemisesnnnh

60 faRindsamsNisufuns amu HELBO®2D
Spot Probe T namUNMsAn oL LR
fimanszanvuaviaesludnsusiiiu 2 {5 Taed
anwauziumuaiisiuey spacing piece fivhan
ALAULAE afia (stainless steel) ﬁuaanm %GL“]"QJu
srpsfimunzanswiunmslFsundenuaniaizes
waziiausuanfr uiisRuiif lasunseeuan
wiadldisome  Tasvisthuavi Ay
YNIWAWIUNINNTY 100 TR INFAFRDMTNIBUALNAT

35051991 HELBO® Photodynamic
Systems Tunuy3iug Iun

Fumaudl 1: emuazaaiuuaziile
\Haseu TmﬂmiﬁﬁmﬁuﬁﬁmaLLazﬂmuagﬁuw%ﬂ
TushunivfissfinssnsngeInlalauniames

Fumaudl 2: Gasslausy HELBO®BIue
Photosensitizer dnllusavanysiud ivl3aehy
gy 1 Wil (gﬂ‘fi 6A)

Fumoudt 3: dwsnuiueoanshuasesn
gethazon lapdnuusasbussivsnsaslumsls
madutuneg  Svastreldndsnuzesiawesi
aefufivszansnmlunmsinuldfuasuiniiey
migmﬁ’uwﬁ’\muumﬁmnLﬁ‘lﬂﬂ

dumoudl 4: aom HELBO®3D Pocket Probe
fisiodniuiA3os HELBO®TheraLite Laser gy
lusoedntSud anslazedseug Wu lasluiu
waazdviiionue 6 sy Tnemeawesszsanu
10 FUNFADFALALY (g‘ﬂﬁ 6B)

Fumoudl 5: vhanuazaausaileded
fndaavanshusedehazeinuazdanuiiardn
ashuasiinegean
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B

707 6 usavn1sdaa1slauas HELBO®BIue Photosensitizer 15lulusavdnysiud

(A) wazmsarsiaizasasy HELBO®TheraLite Laser (B) sifusaan 1 wiiisasiu 1 & [55]

Fig 6. Applying HELBO®BIue Photosensitizer (A) and activating of applied dye with
HELBO®TheraLite Laser (B) [55].

fian: Al-Waeli H , Alkhateeb S. and Alsadi A. Long-term Clinical Effect Of Adjunctive Antimicrobial

Photodynamic Therapy In Periodontal Treatment: A Randomized Clinical Trial. Lasers Med Sci 2015;

30: 801-807.

Wlazu (FotoSan®)

ANAATUTRI53U FotoSan® waeu3En
CMS Dental APS (Copenhagen, Denmark) Fofl
2 qu [56] [eiun

1. FotoSan®630 light U5znausig 1a3ey
MullaLaesia light emitting diode (LED) A8
ARULEY 630 WIlLWNAT wazaluay FotoSan®
agent A ngdiiuugle mnwuidudu 0.1 fadnsn
sofladans AdhiSusssae Tneflanuvilneeans
Tauaslwidandiu 3 sea [dud anamilas anu
wilathunany wazanavilage Tdmuanamsnzas
maszmmasnen Tasnaldnusiediedesd
azdpduvipiuad lddinseenuuy  WeAw
wanzandmsumsihluldeu 8l¥den 3 wuy
T#wr blunt tip endo tip waz perio tip [57,58]

2. FotoSan®Blue Usznaudis wasaiiiln
LaBiA light emitting diode (LED) ANNENIAAU
w9 460 W luuns wazanshuse FotoSan®Blue
agent Aa Afiu T 2 FuansdonFiTen (green dye)
Tapfianavilavavanshuavldiden 2 wou ldwn
wuvgeawan (liquid) il unusneaassnnitu
wazuuulea (gel) amsuldluseednUSviuduaz
Vsnauiufin shurisiuaed lddinsesnuuuiie
anumsnzanswiumsihlldnu flden 5 wou
efur blunt tip WuRIGUENENY 4 fafiuns blunt
tip LU UAUENATY 8 NAFLNAT perio tip ANNEN?
23 HaALNAT perio tip AMNEN 15 HRALNAT LAY
endo tip [59,60]
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TuTnenu 7% 2 u sxifiBmslFnmumniioutu
Tnefidunausoil

Fumaud 1: hewazmaiiuuazitiode
souq lasmsidaduinaisuazanudunisiu
fwmisiiazfimasnendslnla lpunfinmesd

sumaudl 2: daanslusy FotoSan® agent
#3D FotoSan®Blue agent (W&usnART Uil
W W luseednySius (gﬂﬁ 7A)

Sumoudl 3:

3.1) @M perio tip o iuLATeY FotoSan®

630 light 38 FotoSan®Blue i lulusaeRnUsiud
(Uit 7B) Taeanuialwediszanm 2x10 At de

shumiluus ufifisesinysiud 5-7 fafwns
I@mLmﬂun'ﬁmmaLﬁﬂ%ﬂ:ﬁuayjﬁummﬁn Nl
T09RNUINTUARN 8-9 Hadiuasnianinnidn wuzin
Taneiamasuszanu 30 Fund (gﬂﬁ 7C-D)

32) 4 blunt tip fistewdnifuwedes FotoSan®
630 light %38 FotoSan®Blue aelaLHRIUILIN
sunanzaviasdnUsiudidunal 10 Sui law
l¥dafuiufiizeswiden

Sumoudl 4: SadrvuazsihaaazaaLAM
sevanUsiuddniunde Wardnmsluaeiine

ajpan

Uil 7 uaavisnslEen FotoSan®630 light uaza1slauay FotoSan® agent (A-D) [61]
Fig 7. The application of FotoSan®630 light and FotoSan® agent (A-D) [61].

finn: FotoSan® 630 LIGHT ACTIVATED DISINFECTION. Available from: URL: http://www.cmsdental.
dk/gfx/pdf/FotoSan%20Master%20Brochure%20UK.pdf.
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