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7. extracellular DNA
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1. Periodontitis

2. Peri-implantitis

3. Sepsis

4. Antimicrobial photodynamic therapy
5. Photosensitizer

6. Reactive Oxygen Species
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12. Candida albicans
13. Enterococcus faecalis
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8. Streptococcus mutans

9. Prevotella intermedia

10. Streptococcus mutans

11. N-Acyl homoserine lactones
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17. Fusobacterium nucleatum

18. Porphyromonas gingivalis

19. Treponema denticola

20. Aggregatibacter actinomycetemcomitans
21. Staphylococcus aureus

22. Scanning Electron Microscope
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23. Candida tropicalis
24. Candida glabrata
25. Tannerella forsythia


http://icml.ir/article-1-652-fa.html

[ Downloaded from icml.ir on 2026-05-27 ]

FY o QIJMS&S):AI)%GBSSJ.IL@J

al jasls )8 ()l gae e
Sl ad e asls
Vgaiae Vol s 09,5
P) o8 sualie aPDT ols
)JQWJQ\&)Q.(<~,~\
S a5 5 ) a3l
SN el o gl ¥ o all
aPDT ;I o aaa ¥ o
P <) og S

[AA]

s hylE

sole ¥
oo s

SO0 55
Fas 00 9n Jsb
il 5l ol
Slg V rgles
60 mW/em? -y J&>

Pl ke )
sl e 5o

(J8) Jsles ¥
5 Ol G RSez
(&) pgo 09,5
5 Ol G RSez
sl Seelipogid +
(9 See

Celiog p

bolyen ooy
Slr @l pSeelaogs
2 Il ey
e 3 Shac oo o
e sl lais .als
Las ST iogs
L olyad ol FSalip g
539 33 (Jyens leys
) bl )lg S 208
ol o ylis

[Aa]

.J..;S.:.,J'\ Jlassls”
I imgag s
RN ) LTS
s Migg 5
559 g Pl
™ geg 5]

sobo ¥
oo 7

o9 5
sl #7 e zga sl
4> 0 b ol

Slgsbes Voo iolgs

Yge9,50 YA

iJgl 09,5
(sl (S Sl
i3S 09,5
(sl (S Sl
sl Seelnagid+

Lolyen Gleys

@ e gl i Salnogid
2 S0 Fi el
o balie,sole VY 4 Y
Sl Sh el ol

bolen loys )3 (2dse
@ o gl FSaliogud

Dy ez b Ko s>

[a.]

S 51
VS leigy 5
s )98 Y 5
b 2 g5
50y 285

o192 535

ol ¥
ol §
gobed
oo VY

2
Sagls 75+ igpe s
A28 ) b ol
60 mW/em? .|y JK>

olSed
ks

bsrSeridsless
gl ,d
Sz iped 098
+ Dgolyd
Sl o0
SRS P 095
g gedans 5 ol

s

B

TEAMN 5l a9, alS
5 Sgueiia AAFYA L
e stz F B jsba
Lol )l S JS

5555 g el oS oS o

b oskenligisy 5 ubige

A e live

P <o)

[a1]

(5555 5 !
dagasls’
sl
o35 55 5 Sl
ol

o Ll

oS 53
ol P8+ igge b
436 A b o
Slakee Voo ol
oI5 o5 53 135 S
Sasli P8+ izgeob
436 A b o
Slakee Voo ol
300 Jem™ g5, JK>

P 9sSee Ve
Felskee 5o

ool 0,8
Cly s Bl
Oles®) edemsy
+ (xS
el Sl ogis
TS

Uinles!
b

Sl 25 BB st
Og iz oSl sla il
Wog S om § S gne Dolis
,» RANK-L o sanlive
ol yor yloyd 09,5 ,0 VY azan
dmlio )3 I pSnlnagi b
il i Saaluogd (g 095 L
28l el (g BE Hsbe

[av]

AL 5T
Yoo ledgy 5
L5825
Lo il Mgg 0
obgeg ey
" o555 S lskepeS

o )
PREEIA

aas VY

©o99 )3
ol PV igo b
adb Fe il ol

Slyedkea 18+ 0l

iJsl 05,5

5 oINS xS e
iP9> 09,5

5 oINS xS e

& Sl ogis

QL.\S&
B3

26. Dialister pneumosintes

27. Prevotella nigrescens

28. Prevotella tannerae

29. Peptostreptococcus anaerobius
30. Campylobacter rectus



http://icml.ir/article-1-652-fa.html

[ Downloaded from icml.ir on 2026-05-27 ]

o S 1S3 slaalidn 595 R Sueliadgd Siludled il Lo b 3l w2

SR shinadely alhuls b gl 3 Sialogid (Ll joced o5 e
ool lio (ol QB dts g il o0 201 (495 JB pobots 3,5 o
Gl San ol i Salinogis loys JJoas eDNA - zals a5 wis S
6l (S Lo 4 gailejeanl 5 (2 Bus Cuglio mals sl
L] sl e ST Iy ilS o Lo Ldgs

7B slid (6 pdydeii )0 s Y

Gl 2Lt (633580 10 5d (2B Slé ol adgl sl

6L padanas asle el (99,50 ladsbe S o Jyine oS
oSl il ohidges 5o sb aadelys b ol 5 Sialiogsd lags
5 iy dos oaimd I3l Jalse 5l (B a5 alSin il ol 120
gl S 5 (l FSalinagd s PS L (sl 5 (g wile)
9 ool b o Gl pldgnad (Sesluogtd lwJled e 2
Ll 5 wio )5 bl 1) (Sa3slsm loosnsd) T gl VY o, Sen
50,8 08lil ST Loy lS (sloplidsns S (6l PS L ol e |
oyl oy s S 5 Iyl by o5 olSin ] 5 Saaliyagid
Ol s 008" Jogai [, PS il a5 Il gl o BiLe

¥ oyleds / 050 9 Cawens )93 / S35 13 olilad @ FY

SOV SO [ FEQPIVER SRR S TR
O3S anile (rbs slosSge o0 L PS o5 5 IrV] oy
ENTEINRVNS YPRVER Sy Y By PSRN O
g J5s Jsls 2,15 DNA L wilgi oo )5S eiS oo SaS
6,500 aslllas yo [AV] 8] oS s ) p g s lw g uiS
(il i Seelusgs ;51 g (Sorwg caiSobul slapkden )
sla Sy saSolxl slapliss a5 ol L2 SEM ,5las
b S8 oSy La IS @ om0 e SlS LSl
ol 3 5l eadadg iuwST Jlad sladssS Qs oo Hloii aS igd o
|y ol 5 (5 ork Slye oSl Sl S 5 Sl
Ay Cawdjl ) 093 Eales b Jolw 09— cely 5 03lais Sz 4
2 phedee LSl 55 5 Jobw )5 ik Slge adgi e
23 50 I8 (g5 55 9 55l phido b ilige (055 95 9% il olidonn
doay 5L b pogdle [0F] as ssalice ol 5 Sialinogid sla iube]
Sz o8 Sl wlids S5l ) pdyl iz 25w 55 eDNA
S o alolos ) K5 oDl 5w s 4]l whidgn a1, o kL
ST g ils 0 eDNA (glgime a5 wiols oylis o], Se g Lo )8

Sloss (lign (1S 95 95t il (GLarpledgns o3 g0 (LS ilidie ooy 5 1) (waledgums! (uglewligsSy 9 (ilige (w9595 95yl Sbos S SL pledgms I SEM pygliai =¥ Js—is
S eldgn (C)aPDT b ylo yocumi (uilige w3Ss5 g5yl s pludgu .(B) (9 558 5 0oy )Y b ol jlowd (uilige (w5585 358 yimunl s plidgw .(A) NaCl suoys +,4 b ous
oabedgnml (uglewligisy (Bplden () (o 350 515 00 )0 + )Y o Lo (ugledgocnms! (wolewligis plidgny (D) NaCl wuo 50 ¢, b ool jlond (walnd gioms! (poglonsligss’y

31. Saponin

L6F] ans o ol 1) plidgm Ll w55 yids (F) aPDT b gylo o eoxi


http://icml.ir/article-1-652-fa.html

[ Downloaded from icml.ir on 2026-05-27 ]

FY o OHSes 9 Gl 09 @BSSJJ Loy

b ol pSenliogid a5 wio )57 (5155 o)) 5e g LiwsS iulesl SO o
le s lapldsn «JonS )55 9520 G2b b olen SIS0 55 9 G290
DV ¥T S o) cius 5 LS siadl mals 1) uaS]

Lo lows sloyeiSl (Lo rals . F

olge B2 sbojl g il ansls o6 lem Tl oo Lol g e
sl slerr Jolge 098 ol dig B Cighe el dusie (sl Lo
potie S phdo Lo Lo o Sighe S sl slabug Glyiea
lalllas el 00y S gz 5T 5l oolitias] 1 3551 45 Eanl 00 lguo
OO sk pgem el e alox 5l alis e slas o5, LS
Wlos ;5" 5,155 1) Bisslmem Glagys Ol G2l g « S p9 355
~Sles e .5 (5L plgieds (ilign agS 5 g3 il [V - Al
el Jet—es sl 63902 il Jole cnaiz il o Slwss
2l 5o Joloeels sloay o (s 52 50 0] (Ulss o5 (2l S ooy
J3555I5 05 Ol 058 (plieml 5 (S Sl sl a8 col
b s nSmia ssbar uilige (usS5S 55 2l 5o @BYB 75l i
dgly alaz sl a L (688 slo Sl b oS5 )0 595 b
Dyl el mals uilassSd —alids IS 5 05 il sl

@l Seeladgd b (oS 5 leys #

ol Salinagis 13l e a5 ot )y Slllas bl 4 b
23ols Las 5 3,5 gy p 1) i ol )l S whidoe 9,
NN SN {CRPINIIT S P VRN I FRE G IS VI ETRSCL Ly
Wl ) o lapeaalS Iy Soe S35 > (59, T b s
ol ohdgn 55 86 le 0929 JSite (nl (ol e ol calidgnn
@ a2zl D9l oo bshe 90 & (5588 S—nlaz S5e 3955 le &5
S 5 59, Ol (gl FSaluagid )3 s la sl g S
Olise by, Gl dhe jlauS oo )15 500 o s, b )
9 3gl daSiigm il oaiS Sgaead Slgo b (S 5 (loyo &
WD oy oS 5 Olalllas dalol jo a5 8,5 o Lal s slo b,

Py G855 8 S8 a8 el ea b ol s

O 90 45 25 oo Cunglia sloml i el eyt LaSiig ]
Cigie p Al glp o e ) aSisn il La IS el
L1y S sl wlod S (530 ldione eg)ls aaz 4y pglie (ol S
Oleyd (rl a5 Wls JUat) g oS oS 5 (9,5 00id (gl 5 Sl ngid
g e 6 e Slayd Azl a5 &S Jos 2lBles jsba oS S
L7 onteogd b (09, Kmas ol i Saliogs Jl ol e g )l
o155 Usesyedyn 9 po—llS s pe S Lg3sd Slapldsn (9,0
bS5 (o9, 5mend (ol 5Saliusgid (ol pogdle s S L)l

36. Nile blue
37. Photodithazine

aS 020 oo Gl e Olaal i (ol 0l 0 (2B ol
LS’)bM Jw QLQ)Q C;l)J. J—“""‘.’.‘ J.o&c xS.a ».\.u‘y@ Lmu.‘.:yl_w
aiile Jade sy ol (sla pouls 51 S cpizmen [V e o] sl
oty S 55039851, s 25 sk e sl n (3555
9 Sl ulﬁ_..S NH3 6&05; O—= k;.uL«_u‘ﬁ).SJ‘ k)““i‘“b)"
LDV T Jobor slosé )0 09250 sloacdsind s ya b slaog S
65V 00rsS 31 (CSRB)Y ™ 558 s 4555555 K 5, 5l oolics
5223951 lisogog—u § uadlSE os—5'55'5 50l (slppelidsn (55,2
ez gl [av] ael s s J&o 5, bawlis o
WS dgnte ) 698 Sles Sz Wl e ()1 slid s pddsi
AFM) ™ ol (5958 55mg S0 S S 265 | Cedgplin cti
(CSRBnps) ™ JKs 5, o Sl lyls oS ol,3gb a8 olo oyl
Sl yonie 42 y0 g Wz (o0 (I3 (055 55 9 5l oo a4,
I, CSRBNPS i 3585 45 wigis oo Jokw plaw o Dz 504>

Doyl ass oo Jogns

Hskes U3 ol ¥

oS Jloyo S e codygims slad 5l aiilsi oo WPS 5l (5

51 e 95lg5 o Ll edip—s Jol s 0,15 alolddl wisles s PS L
@ wlgiee (Jobow J1s 659 Salas di py odl gm0 (U
bty DNA v le m Mg 55 55lo—5 sl s 5050:
9,50 S (Snbie Gl e ;3 b wily ol oo 5
ool 6l il pogdle oS sl J5las Jolw o, Shec
NSV IV IS PPN L gL IP LAWKV PR YE GYRY I PP ¢
DNA 3 SonSs ol 4 yoie o peSaluogsd [V ¥] oy
DNA L5 s i oa—innyl 5 laiygo 5 a5
S s )5 5 Lo 05 SsSL £55 50,2 40 (Gl
S DNA 5 SoaSs a5 ol olis o Son o 15151 aslllas [V - ¥
Gkl NB) sh b )58 00,5 b 51 (230 (ilss slvonile Bl
Sy a5 s oo dloml SLalS g5 laal b (Siliwly 2SIl 2iSen 5
PS lp [V 0] ol (50nST0S sladasms 10 (ootes oo oy oo
el ST Jled sloaigh s ae wied 03  Sealuagid i3l L
A5 g0 S0 i |l e 5 05 355 oo DNA @y gz 55 8 o]
@l Seelngmd & Sl 4z LB S5 nl e g o) Gulejl o
I sls” (slaiwd (535158590 )3 (St 4 yomie F (ilgllS L
o ailS Wb [V YT ols lis 1) 50T sla Sy a5 o i
5 Sl i 5 g dgs iS5 Sl lodizmey oS iS]
[V 2] sl 1L pldgn saims las saxie Jobo JISE! loson 3525

32. Rose Bengal-conjugated chitosan

33. Atomic force microscopy
34. Rose Bengal functionalized chitosan nanoparticles
35. Nile blue


http://icml.ir/article-1-652-fa.html

[ Downloaded from icml.ir on 2026-05-27 ]

o S 1S3 slaalidn 595 R Sueliadgd Siludled il Lo b 3l w2

Vo5 ol 35 (oligng by Lawgs o0 B JSAS whidge 4o
Ol 03 B (o Lo 5l Wigg 5 93y S hgkeraS bt 92
Sy g (olidgy 9 o oolii I PS (lgieas asdlisn; 5l Ghales]
Wl (il aglife gasl Y G a ol cib 04 LS 55 0400
QS (60,0 ¥ 5+ YO Hlod i SO Lo ol o a5 0 (el
b s Sk slaws pldgn ;o (b 4l 70 b ol 5 SCaliuogid ()59 e
deSTy 5l ool l a5 o wols zals 0.53 Tog10 b Ly
L41logl0 a1, rals’ ol Saluogd 5l LEao o ¥ (35,0
roanS s 1 5o g joue anlllas ,o [VVF] Wl 2oy
et ekl oS00 5 (BEDTA) sl Sl 115 pasliss ook
L ol i Sologd b plaS o oS 3 5 2les & (HEBP) wliga .8
odl83 (95959 50l (6 5L plidgm ade (ransS )55 (5598 Sl
L ol Snlinsgd (o8 5 OVl plas a5 sls (lis s ad (o)
Sl g (929,500 slodgbe Huileods; (4295 JB Hsboas caS N
S50, S wad g0 Gl S Y L awlis o) lapldse
oS alel o culeg s [VV0] lapldgn 53rne slaas (385 s
b pgeid L3l oS 5 5l s abowl o)) Kan 5 (g0l joais Lanugs
23 08B JaSs dlSE (0959555l slapliden ade ol S Salinogd
ool 5l GialeT ol 3 0 (o (2o oy 5 A5 A7 oy
oo S5 glaasly oS 5 el s s oolin ol shiyLie g,
09,5 b duglivo 1 (eSS 58559 5l 035, S pledse (CFU) (2lS
5P Sleyd 8l el P < e 0) Ly (i BB j5boay 28
oS8 osS 55 9 5l slapkdsn 655— | (@b SLal Sl in i
ey (e lapgi jagSe Fre g Vo Bos 9 0 0 4ty JU

P <-enlngl

Sloisie S a1y 00 oasel (ool (5 Sanliosis

Wtes pslie Jyore slaple;s 4 a5 (SB35 )3 ehidan b Lo o
ale oo slaysely gy oo JSis slapldgn ans oo &)
eS8 55555 il g Sl Tyl e uilige (oS 58 52y
Sty e laie (Fauwe ile plas slaslew o Iy ol i
Ll oy ol 5 oS o 5 4255 o 53 Coiims] 5
Gl o adly polie Jlons LS g0 1l yo Ll &5 0900 sy
bgoa5ld 5,5 slo Ssles jlaS I 5 Sealgid e
ools,l 800 b i e 00lil ROS 0dgs sl o5 slazgeJobo
|y 1o 500 s gl ol sl i 5 (3 Sm cslo ko
S aigas iz (0155 cpl jo 00 i gy Sldlas el ools L
Sl (F 6V Jaa) aims o ol 831, ol 5eSealipogtd 2
bl Jolse 51 oS somibiyn oS 5550 ol (53,0 e Jlis
Oleeas s maSeler sloslai wlaS s o plis (lass Fawsy

¥ oyled / 050 9 Couens B30 / (Si3z 33 )3 wolikad & FF

Sialel 9550 T (29,5008 Sl oy sl J93lais e S 5]
Joilsis e b (g9 ,50end (ol pSalinogd (oS 5 S1.cd 5 )l 8
4 Connd s 8Ll g Cumex )0 i (el plp ¥ Lo w
ol s cnl VYT ols (L5, s o9 St (gl 5 Salipagid
Oygo Fialy iloogd Cda Uog sa b el Jg3lasig e oS 0
lasdlas jo il a5l (6 0 Shee ol Saluogid g0, o5
@l Seelssd oy Senas 18l e ST s 5 (SO 500
2 @95 (ol FSelndgid SUlgs 4 |y sl ldg o
e ol axdllas ol jo wisls o Wldgu (S5 pilo o Pl
S 25 )3 &5 W Jood (S9SN b & pldsny (o 09250
SlohKea 5 65 Liabesl o IV wias 5 ules Ssgn T &
sl P Seelinngd 5 SUgS S 60 (o S IS (S 5 pleys (Ssheas
OLas &5 00l (o) el 35 oligegredsgn pldsm 2 (29,50l
392 gy 99 ol S 5 Sl lidg i o Sl 5 S
SEM) (5) (55575 58y S pislas oizpan (P <.00)
DT ols less oS 5 Gloys 5l m 1 oaile 8L (5 35L s yiaS
95 95 el o Coulia (Ll Badod o )l 5 LSS
M zoadsb Lo )9 (@9,5ead (il 5 Sealusgd ]y s
L Grogil F+0 gsadsb b (oo o)) (b Skl ol 155 «(iogil
&5 s @l Seslnosid) ol i Salinogid alSss j5 5l oSy
5 2l FSeelnogd cdle o s S bl (Glosien (2L iSLas
ey > 5o 5 o soliiwl ()8 b wgais| PS 5l oS 5 yleyo
So ko 655 Oloyer joboas yuagli AV e 5 ¥+ 0 zooJsb g0 (oS5
25 5 Olays 05,50 phidon yo 08 Jlasl o35, 00,z 5 ez 05,
@l Sealudgid b ol yiSbas ol ) 5l ol )5 g B el
5ol GLai ) (8L Bda ba o) den 4z ST g (9 Seed
s Gl Rl 4 e (oS S w0 e phde
45 555 ol allie yl o azgs B S Ll . Lo ST ol o
s )3 ailig) (29, 5cend ol I Seeluagid (polie e &5 Soj
P RB jsbar 6 25h (aibeods; b 5SS 059,00, b o, ke
S 5 o 6L ileons; )3 pp (stelin Sgage 23k Sgne
S Sloj (ile 00y Sgue (nl b evalie oL iSLas ol e ) Se
155 52575 45 3y ol o e a5 B o Jlesl oS 5 ey
Tedsb 2 e 19,5 (gl i Seliogd Ly b iSkas
&L pileossy al¥l 5 plidgn az g3 BB (6,155 & y2xie 0500
lrSkad ol )5 (oS 5 ooliil gy onds uilige yosS 58 52y o
Flg oS oo g l) 5 5le (29 ,S0end gl i Saluagid b pllen
DY ams o @511 Sl 6,55 Bl g 4l Sgagr (ol 3Sbos
ST 09l Slad (b (lKes 5 555 Lwgi oS (—talesl 5o
955088 (2l i Sealydgid L olyen Jled iy S plgreas (59,000


http://icml.ir/article-1-652-fa.html

[ Downloaded from icml.ir on 2026-05-27 ]

FO o OHSes 9 Gl 09 @BSSJJ Loy

SIATE wload oS 5 shinadely (69 sl Smwlos L cilon
sl S e sl g wiy seute |, Ll i SKaeliy gt elidgeans
plesl ol AV ] sims co i 1) wlidon 10 woger LolS 5 2,See
Bas aF ol Sl Lol o355 Ky ol Soligogis b 5l (5,5l
ldgn alisee sla il gl Foaslio g 5550 slagle ) asmgs ]

el Slas oyl

3 laibisl sl JSG 3 olml sl sl (Sl slagialesl czaled 5
ol (6950 Sl s )5 o ol el ogid gl y slael LB 4
Slossy 5 6 )9 sle Slu 58 hlisee glie 1l la oo IS
lacigae Gl glgil sl ange bul,—s olobid @l ) gy
GloolSo s ax i (gl b W oy Oljlse 4.0 Sbs )l Lo
e ewd Wi oo (2l Sealiagid Jex B g 4 oty e
Jpmsa izl sl 15 855 o | 508 o1 4 s o5
S iyl 4l s oy il

e 555 e (lgieds JenS 95 0920 Sl ooltiul g 58 Sl Sy
o jsboas [0F] 0550 oLy ;o 5,35k a5 b6 ualS &,
O35k S a5 eSS (58 55 93l (59, 2 o Jlesl gl 5 Sealipogid
lo i asy ) JUK slacisae jo a5 el pldgu onins JSis
» s ol VT cwlosls el Johe (Ko LS 5 phidse aals
WS n 25T azrleg ol 3,50, S plgrear (ol 5 Salnagis 35
) 255 Sleosss s J15 Saa | ol slaphden Wl oo a5
Al ooz S)lge 55 (i slagleyd JoSe 05l jsboas g das rals
S Cadgazme e (ol i Seelaagd Yo iy d925 Lo
)9 & 4 Lo ;,I ol J—alge @ ks_;l)u_i.‘.aboys gs—“‘"")"‘
ROS aJg a5 o)ls Ko )55 Sle sl S5 5 zsadsb
Sl 4 355 g 55 (5,58 syl 3l (6 ks 3135 o Ll
Gl ) o Slapkdgn ade o250 3 Wl oo o4 O 350
S—oles w5 5l wle Wlgioe bapldsn S 5le onl pogdle ans
S5 Seles 51 YL lajgo & St (nl 28 (6l oS 058 (5,58
oladd el 5L olssds bt 4y Slows gl ) S ol FSelnogd b
e e Blo S0 i gl pSialinogid (sl o laibiul sla JS5g
o9 le (69 1o ,Kulus gll 1o g9l jualegibys oy
S asdlygiws obml (sl M oslitul 3590 553 550 5 (b o)
ol 398 o0 (A8Lie (b bt 4 e g S (o0 00z | Sl
sl id aile YU coaST b caads Olypad (1050 (i 10 ¢yl
(P 6)p sl Sl sl ondiaing JS 5 sloogs 5 o0
WS dgazme | ol T Selnagid 3l os S solaiul conl Sew

L pad, s 6,9 slo X wlus de gl (59,0 wo> Sl daxs

(Jlo sl el 55 ot atdly a3l 6y mdededi g s rmad i S
a oyl Jlasl Lo &350 58 6,9 oisS julwe 0,5 jgame
3485 5 (6 S Ba (g lasl (e ol Ll sl ol
G\M JL‘L\J‘ Lgubr ) sl 0 YA 7{.1 Sge L‘bwlds.u B ‘) Lku]
22 655 sl sk & 655 Sl FEans (g S35k
b ol i Sealuogs oS 5 [V o v] oS o g | oLds slaasy
Oladllas oo oo OLas pldg ade 1) (6350 loyd (29,5000s Jolse
sile oloSign BTL ol 5 lalnogid (oS ol jon a5 Wilosls \Lis
Qe Gy i3 IS aile gleoasS Jsacas b wllS sldg o
laSsar sl s ) (955 sladsbo 5 S (oo 55 | ohidsen
s oS 5 slagboys cnl INYT YW oS o s pdoca ]
2iloe sh osdlly jglboay aSly aias Jil38l ) wldgn B> il o
Olsear wies gl iSalyogd by (35 Joys 5 6l
w3l i oy SIS o Seand olsm Judoas a4 w0, &35l o Jlia



http://icml.ir/article-1-652-fa.html

[ Downloaded from icml.ir on 2026-05-27 ]

o S 1S3 slaalidn 595 R Sueliadgd Siludled il Lo b 3l w2

10.

11.

12.

13.

References:

N. Hoiby, “A short history of microbial biofilms and biofilm
infections,” APMIS, vol. 125, no. 4, pp. 272-275, Apr. 2017,
doi: 10.1111/apm.12686.

F. E. Dewhirst et al., “The Human Oral Microbiome,” J
Bacteriol, vol. 192, no. 19, pp. 5002-5017, Oct. 2010, doi:
10.1128/JB.00542-10.

P. Marsh, Do, and Devine, “Oral biofilms: molecular analysis,
challenges, and future prospects in dental diagnostics,” Clin
Cosmet Investig Dent, p. 11, Feb. 2013, doi: 10.2147/CCIDE.
S31005.

L. J. Tavares, A. C. Pavarina, C. E. Vergani, and E. D. de
Avila, “The impact of antimicrobial photodynamic therapy on
peri-implant disease: What mechanisms are involved in this
novel treatment?,” Photodiagnosis Photodyn Ther, vol. 17,
pp. 236-244, Mar. 2017, doi: 10.1016/j.pdpdt.2016.11.016.

T. Larsen and N. Fiehn, “Dental biofilm infections — an
update,” APMIS, vol. 125, no. 4, pp. 376-384, Apr. 2017,
doi: 10.1111/apm.12688.

P. Padiyara, H. Inoue, and M. Sprenger, “Global
Governance  Mechanisms to Address Antimicrobial
Resistance,”  Infectious Diseases: Research  and

Treatment, vol. 11, p. 117863371876788, Jan. 2018, doi:
10.1177/1178633718767887.

S. Hernando-Amado, T. M. Coque, F. Baquero, and J. L.
Martinez, “Defining and combating antibiotic resistance from
One Health and Global Health perspectives,” Nat Microbiol,
vol. 4, n0.9, pp. 1432-1442, Aug. 2019, doi: 10.1038/s41564-
019-0503-9.

J. H. Kwon and W. G. Powderly, “The post-antibiotic era is
here,” Science (1979), vol. 373, no. 6554, pp. 471471, Jul.
2021, doi: 10.1126/science.abl5997.

C. M. McCann et al., “Understanding drivers of antibiotic
resistance genes in High Arctic soil ecosystems,” Environ
Int, vol. 125, pp. 497-504, Apr. 2019, doi: 10.1016/.
envint.2019.01.034.

M. Vert et al.,, “Terminology for biorelated polymers and
applications (IUPAC recommendations 2012),” Pure and
Applied Chemistry, vol. 84, no. 2, pp. 377410, 2012, doi:
10.1351/PAC-REC-10-12-04.

F. Morgan-Sagastume, P. Larsen, J. L. Nielsen, and P. H.
Nielsen, “Characterization of the loosely attached fraction of
activated sludge bacteria,” Water Res, vol. 42, no. 4-5, pp.
843-854, Feb. 2008, doi: 10.1016/j.watres.2007.08.026.

A. Konopka, “What is microbial community ecology?,” ISME
J, vol. 3, no. 11, pp. 1223-1230, Nov. 2009, doi: 10.1038/
ismej.2009.88.

S. W. Singer et al., “Posttranslational modification and
sequence variation of redox-active proteins correlate with

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25

¥ oyleds / 050 9 Cowens B30 / Sz 33 )3 wolikad & FF

biofilm life cycle in natural microbial communities,” ISME
J, vol. 4, no. 11, pp. 1398-1409, Nov. 2010, doi: 10.1038/
ismej.2010.64.

H.-C. Flemming and J. Wingender, “The biofilm matrix,” Nat
Rev Microbiol, vol. 8, no. 9, pp. 623-633, Sep. 2010, doi:
10.1038/nrmicro2415.

1. Sutherland, “The biofilm matrix — an immobilized but
dynamic microbial environment,” Trends Microbiol, vol.
9, no. 5, pp. 222-227, May 2001, doi: 10.1016/S0966-
842X(01)02012-1.

T. R. Neu and J. R. Lawrence, “Innovative techniques,
sensors, and approaches for imaging biofilms at different
scales,” Trends Microbiol, vol. 23, no. 4, pp. 233-242, Apr.
2015, doi: 10.1016/j.tim.2014.12.010.

A. Persat et al., “The Mechanical World of Bacteria,” Cell,
vol. 161, no. 5, pp. 988-997, May 2015, doi: 10.1016/j.
cell.2015.05.005.

K. H. Kwack, E.-Y. Jang, S. Bin Yang, J.-H. Lee, and J.-H.
Moon, “Genomic and phenotypic comparison of Prevotella
intermedia strains possessing different virulence in vivo,”
Virulence, vol. 13, no. 1, pp. 11331145, Dec. 2022, doi:
10.1080/21505594.2022.2095718.

M. B. Miller and B. L. Bassler, “Quorum Sensing in Bacteria,”
Annu Rev Microbiol, vol. 55, no. 1, pp. 165-199, Oct. 2001,
doi: 10.1146/annurev.micro.55.1.165.

M. Hentzer and M. Givskov, “Pharmacological inhibition
of quorum sensing for the treatment of chronic bacterial
infections,” Journal of Clinical Investigation, vol. 112, no. 9,
pp. 1300-1307, Nov. 2003, doi: 10.1172/JC120074.

J. F. Linares, 1. Gustafsson, F. Baquero, and J. L. Martinez,
“Antibiotics as intermicrobial signaling agents instead of
weapons,” Proceedings of the National Academy of Sciences,
vol. 103, no. 51, pp. 19484-19489, Dec. 2006, doi: 10.1073/
pnas.0608949103.

I A. A. Ali, C. M. Lévesque, and P. Neelakantan, “Fsr
quorum sensing system modulates the temporal development
of Enterococcus faecalis biofilm matrix,” Mol Oral Microbiol,
vol. 37, no. 1, pp. 22-30, Feb. 2022, doi: 10.1111/omi.12357.

M. Polke, 1. Leonhardt, O. Kurzai, and I. D. Jacobsen,
“Farnesol signalling in Candida albicans — more than just
communication,” Crit Rev Microbiol, vol. 44, no. 2, pp. 230—
243, Mar. 2018, doi: 10.1080/1040841X.2017.1337711.

D. Senadheera and D. G. Cvitkovitch, “Quorum Sensing and
Biofilm Formation by Streptococcus mutans,” in Bacterial
Signal Transduction: Networks and Drug Targets, New York,
NY: Springer New York, pp. 178-188. doi: 10.1007/978-0-
387-78885-2_12.

. R. Singh, S. Sahore, P. Kaur, A. Rani, and P. Ray, “Penetration


http://icml.ir/article-1-652-fa.html

[ Downloaded from icml.ir on 2026-05-27 ]

fv

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

o 0L 5 gl e pbBI Loy

barrier contributes to bacterial biofilm-associated resistance
against only select antibiotics, and exhibits genus-, strain- and
antibiotic-specific differences,” Pathog Dis, vol. 74, no. 6, p.
ftw056, Aug. 2016, doi: 10.1093/femspd/ftw056.

N. Hoiby, T. Bjarnsholt, M. Givskov, S. Molin, and O. Ciofu,
“Antibiotic resistance of bacterial biofilms,” Int J Antimicrob
Agents, vol. 35, no. 4, pp. 322-332, Apr. 2010, doi: 10.1016/j.
ijantimicag.2009.12.011.

A. Khemiri, T. Jouenne, and P. Cosette, “Proteomics
dedicated to biofilmology: What have we learned from a
decade of research?,” Med Microbiol Immunol, vol. 205, no.
1, pp. 1-19, Feb. 2016, doi: 10.1007/s00430-015-0423-0.

K. Vickery, A. Deva, A. Jacombs, J. Allan, P. Valente, and I. B.
Gosbell, “Presence of biofilm containing viable multiresistant
organisms despite terminal cleaning on clinical surfaces in an
intensive care unit,” Journal of Hospital Infection, vol. 80, no.
1, pp. 52-55, Jan. 2012, doi: 10.1016/j.jhin.2011.07.007.

T. Pereira-Cenci et al., “The effect of Streptococcus mutans
and Candida glabrata on Candida albicans biofilms formed on
different surfaces,” Arch Oral Biol, vol. 53, no. 8, pp. 755—
764, Aug. 2008, doi: 10.1016/j.archoralbio.2008.02.015.

P.D.Marsh, “Controlling the oral biofilm with antimicrobials,”
J Dent, vol. 38, pp. S11-S15, Jun. 2010, doi: 10.1016/S0300-
5712(10)70005-1.

A. Mandal, D. Singh, H. Siddiqui, D. Das, and A. Dey, “New
dimensions in mechanical plaque control: An overview,”
Indian Journal of Dental Sciences, vol. 9, no. 2, p. 133, 2017,
doi: 10.4103/IJDS.1JDS_18 17.

C. M. Cobb and J. S. Sottosanti, “A re-evaluation of scaling
and root planing,” J Periodontol, vol. 92, no. 10, pp. 1370—
1378, Oct. 2021, doi: 10.1002/JPER.20-0839.

M. Umeda, Y. Takeuchi, K. Noguchi, Y. Huang, G. Koshy,
and . Ishikawa, “Effects of nonsurgical periodontal therapy
on the microbiota,” Periodontol 2000, vol. 36, no. 1, pp. 98—
120, Oct. 2004, doi: 10.1111/j.1600-0757.2004.03675 x.

T. Fernandes, C. Bhavsar, S. Sawarkar, and A. D’souza,
“Current and novel approaches for control of dental biofilm,”
Int J Pharm, vol. 536, no. 1, pp. 199-210, Jan. 2018, doi:
10.1016/j.ijpharm.2017.11.019.

D. Al-Shammery et al., “Scope of antimicrobial photodynamic
therapy in Orthodontics and related research: A review,”
Photodiagnosis Photodyn Ther, vol. 25, pp. 456-459, Mar.
2019, doi: 10.1016/j.pdpdt.2019.02.011.

X. Hu, Y.-Y. Huang, Y. Wang, X. Wang, and M. R. Hamblin,
“Antimicrobial Photodynamic Therapy to Control Clinically
Relevant Biofilm Infections,” Front Microbiol, vol. 9, Jun.
2018, doi: 10.3389/fmicb.2018.01299.

K. Konopka and T. Goslinski, “Photodynamic Therapy in
Dentistry,” J Dent Res, vol. 86, no. 8, pp. 694-707, Aug.
2007, doi: 10.1177/154405910708600803.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

P. Bapat, G. Singh, and C. J. Nobile, “Visible Lights Combined
with Photosensitizing Compounds Are Effective against
Candida albicans Biofilms,” Microorganisms, vol. 9, no. 3, p.
500, Feb. 2021, doi: 10.3390/microorganisms9030500.

V. S. Ghate, W. Zhou, and H. Yuk, “Perspectives and
Trends in the Application of Photodynamic Inactivation for
Microbiological Food Safety,” Compr Rev Food Sci Food Saf,
vol. 18, no. 2, pp. 402424, Mar. 2019, doi: 10.1111/1541-
4337.12418.

M. M. Kim and A. Darafsheh, “Light Sources and Dosimetry
Techniques for Photodynamic Therapy,” Photochem
Photobiol, vol. 96, no. 2, pp. 280-294, Mar. 2020, doi:
10.1111/php.13219.

H. Abrahamse and M. R. Hamblin, “New photosensitizers for
photodynamic therapy,” Biochemical Journal, vol. 473, no. 4,
pp- 347-364, Feb. 2016, doi: 10.1042/BJ20150942.

B. M. Luby, C. D. Walsh, and G. Zheng, “Advanced
Photosensitizer ~ Activation  Strategies for  Smarter
Photodynamic Therapy Beacons,” Angewandte Chemie
International Edition, vol. 58, no. 9, pp. 2558-2569, Feb.
2019, doi: 10.1002/anie.201805246.

F. Fitzgerald, Photodynamic therapy (PDT): Principles,
mechanisms and applications. 2017.

S. Kwiatkowski et al., “Photodynamic therapy — mechanisms,
photosensitizers and combinations,” Biomedicine &
Pharmacotherapy, vol. 106, pp. 1098—1107, Oct. 2018, doi:
10.1016/j.biopha.2018.07.049.

S. Bouillaguet, G. Caillot, J. Forchelet, M. Cattani-Lorente, J.
C. Wataha, and I. Krejci, “Thermal risks from LED- and high-
intensity QTH-curing units during polymerization of dental
resins,” J Biomed Mater Res B Appl Biomater, vol. 72B, no.
2, pp. 260-267, Feb. 2005, doi: 10.1002/jbm.b.30143.

L. Brancaleon and H. Moseley, “Laser and Non-laser Light
Sources for Photodynamic Therapy,” Lasers Med Sci, vol. 17,
no. 3, pp. 173-186, Aug. 2002, doi: 10.1007/s101030200027.

M. Piksa, C. Lian, I. C. Samuel, K. J. Pawlik, I. D. W.
Samuel, and K. Matczyszyn, “The role of the light source in
antimicrobial photodynamic therapy,” Chem Soc Rev, vol.
52, no. 5, pp. 1697-1722, 2023, doi: 10.1039/DOCS01051K.

B. C. Wilson and M. S. Patterson, “The physics of
photodynamic therapy,” Phys Med Biol, vol. 31, no. 4, pp.
327-360, Apr. 1986, doi: 10.1088/0031-9155/31/4/001.

J. H. Correia, J. A. Rodrigues, S. Pimenta, T. Dong, and
Z. Yang, “Photodynamic Therapy Review: Principles,
Photosensitizers, Applications, and Future Directions,”
Pharmaceutics, vol. 13, no. 9, p. 1332, Aug. 2021, doi:
10.3390/pharmaceutics13091332.

N. Alvarez and A. Sevilla, “Current Advances in
Photodynamic Therapy (PDT) and the Future Potential of
PDT-Combinatorial Cancer Therapies,” Int J Mol Sci, vol. 25,
no. 2, p. 1023, Jan. 2024, doi: 10.3390/ijms25021023.


http://icml.ir/article-1-652-fa.html

[ Downloaded from icml.ir on 2026-05-27 ]

el

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

S -ladsleakdsn $9) 1 Sunliadgd Sludledyd slo oy )

. P. E. Petersen, “Challenges to improvement of oral health in
the 21st century — the approach of the WHO Global Oral
Health Programme,” Int Dent J, vol. 54, pp. 329-343, Dec.
2004, doi: 10.1111/j.1875-595X.2004.tb00009.x.

W. J. Loesche, J. Rowan, L. H. Straffon, and P. J. Loos,
“Association of Streptococcus mutans with Human Dental
Decay,” Infect Immun, vol. 11, no. 6, pp. 1252-1260, Jun.
1975, doi: 10.1128/iai.11.6.1252-1260.1975.

M. Wilson, “Lethal photosensitisation of oral bacteria and
its potential application in the photodynamic therapy of oral
infections,” Photochemical & Photobiological Sciences, vol.
3, no. 5, pp. 412-418, May 2004, doi: 10.1039/b211266¢.

M. Wu et al., “Disinfection of Cariogenic Pathogens in
Planktonic Lifestyle, Biofilm and Carious Dentine with
Antimicrobial ~ Photodynamic  Therapy,”  Photochem
Photobiol, vol. 96, no. 1, pp. 170-177, Jan. 2020, doi:
10.1111/php.13161.

M. Terra Garcia, A. H. Correia Pereira, L. M. A. Figueiredo-
Godoi, A. O. C. Jorge, J. F. Strixino, and J. C. Junqueira,
“Photodynamic  therapy mediated by  chlorin-type
photosensitizers against Streptococcus mutans biofilms,”
Photodiagnosis Photodyn Ther, vol. 24, pp. 256261, Dec.
2018, doi: 10.1016/j.pdpdt.2018.08.012.

M. T. Garcia et al., “Susceptibility of Dental Caries
Microcosm Biofilms to Photodynamic Therapy Mediated by
Fotoenticine,” Pharmaceutics, vol. 13, no. 11, p. 1907, Nov.
2021, doi: 10.3390/pharmaceutics13111907.

L. M. Tokubo et al., “Antimicrobial effect of photodynamic
therapy using erythrosine/methylene blue combination on
Streptococcus mutans biofilm,” Photodiagnosis Photodyn

Ther, vol. 23, pp. 94-98, Sep. 2018, doi: 10.1016/j.
pdpdt.2018.05.004.
C. V. G. Sanches et al., “Diacetylcurcumin: a new

photosensitizer for antimicrobial photodynamic therapy in
Streptococcus mutans biofilms,” Biofouling, vol. 35, no. 3, pp.
340-349, Mar. 2019, doi: 10.1080/08927014.2019.1606907.

P. Diogo et al, “Antimicrobial Photodynamic Therapy
against Endodontic Enterococcus faecalis and Candida
albicans Mono and Mixed Biofilms in the Presence of
Photosensitizers: A Comparative Study with Classical
Endodontic Irrigants,” Front Microbiol, vol. 8, Mar. 2017,
doi: 10.3389/fmicb.2017.00498.

A. P. D. Ribeiro et al., “Photodynamic Inactivation of
Planktonic Cultures and Biofilms of Candida albicans
Mediated by Aluminum-Chloride-Phthalocyanine Entrapped
in Nanoemulsions,” Photochem Photobiol, vol. 89, no. 1, pp.
111-119, Jan. 2013, doi: 10.1111/j.1751-1097.2012.01198 x.

L. Misba, S. Kulshrestha, and A. U. Khan, “Antibiofilm
action of a toluidine blue O-silver nanoparticle conjugate on
Streptococcus mutans : a mechanism of type I photodynamic
therapy,” Biofouling, vol. 32, no. 3, pp. 313-328, Mar. 2016,
doi: 10.1080/08927014.2016.1141899.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

¥ oslod / 050 5 S 8)90 / S350 o3 aelilad @ A

J. F. Siqueira and I. N. Rocas, “Present status and future
directions: Microbiology ofendodonticinfections,” IntEndodJ,
vol.55,n0.S3,pp. 512-530,May 2022, doi: 10.1111/iej.13677.

A. E. del Carpio-Perochena et al., “Biofilm Dissolution and
Cleaning Ability of Different Irrigant Solutions on Intraorally
Infected Dentin,” J Endod, vol. 37, no. 8, pp. 1134-1138,
Aug. 2011, doi: 10.1016/j.joen.2011.04.013.

C. Zhang, J. Du, and Z. Peng, “Correlation between
Enterococcus faecalis and Persistent Intraradicular Infection
Compared with Primary Intraradicular Infection: A Systematic
Review,” J Endod, vol. 41, no. 8, pp. 1207-1213, Aug. 2015,
doi: 10.1016/j.joen.2015.04.008.

D. A. Cusicanqui Méndez et al., “Effects of curcumin-
mediated antimicrobial photodynamic therapy associated to
different chelators against Enterococcus faecalis biofilms,”
Photodiagnosis Photodyn Ther, vol. 35, p. 102464, Sep. 2021,
doi: 10.1016/j.pdpdt.2021.102464.

M. P. Rocha et al., “Photodynamic therapry with curcumin
in the reduction of enterococcus faecalis biofilm in bone
cavity: rMicrobiological and spectral fluorescense analysis,”
Photodiagnosis Photodyn Ther, vol. 33, p. 102084, Mar.
2021, doi: 10.1016/j.pdpdt.2020.102084.

C. Yildirim, E. S. Karaarslan, S. Ozsevik, Y. Zer, T. Sari,
and A. Usumez, “Antimicrobial efficiency of photodynamic
therapy with different irradiation durations,” Eur J Dent,
vol. 07, no. 04, pp. 469-473, Oct. 2013, doi: 10.4103/1305-
7456.120677.

R. Li, L. Yuan, W. Jia, M. Qin, and Y. Wang, “Effects of
Rose Bengal- and Methylene Blue-Mediated Potassium
Todide-Potentiated Photodynamic Therapy on Enterococcus
faecalis : A Comparative Study,” Lasers Surg Med, vol. 53,
no. 3, pp. 400-410, Mar. 2021, doi: 10.1002/1sm.23299.

L. Lopez-Jiménez, E. Fusté, B. Martinez-Garriga, J.
Arnabat-Dominguez, T. Vinuesa, and M. Vifias, “Effects of
photodynamic therapy on Enterococcus faecalis biofilms,”
Lasers Med Sci, vol. 30, no. 5, pp. 1519-1526, Jul. 2015, doi:
10.1007/s10103-015-1749-y.

E. J. Prazmo, R. A. Godlewska, and A. B. Mielczarek,
“Effectiveness of repeated photodynamic therapy in the
elimination of intracanal Enterococcus faecalis biofilm: an in
vitro study,” Lasers Med Sci, vol. 32, no. 3, pp. 655-661, Apr.
2017, doi: 10.1007/s10103-017-2164-3.

L. Misba, H. Abdulrahman, and A. U. Khan, “Photodynamic
efficacy of toluidine blue O against mono species and dual
species bacterial biofilm,” Photodiagnosis Photodyn Ther, vol.
26, pp. 383-388, Jun. 2019, doi: 10.1016/j.pdpdt.2019.05.001.

D. F. Kinane, P. G. Stathopoulou, and P. N. Papapanou,
“Periodontal diseases,” Nat Rev Dis Primers, vol. 3, no. 1, p.
17038, Jun. 2017, doi: 10.1038/nrdp.2017.38.

B.L.Pihlstrom, B.S.Michalowicz, and N.W.Johnson,
“Periodontal diseases,” The Lancet, vol.366, n0.9499, pp.
1809-1820, Nov. 2005, doi: 10.1016/S0140-6736(05)67728-


http://icml.ir/article-1-652-fa.html

[ Downloaded from icml.ir on 2026-05-27 ]

F4

74

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

o 0L 5 gl e pbBI Loy

. D. H. Fine, A. G. Patil, and S. K. Velusamy, “Aggregatibacter
actinomycetemcomitans (Aa) Under the Radar: Myths
and Misunderstandings of Aa and Its Role in Aggressive
Periodontitis,” Front Immunol, vol. 10, Apr. 2019, doi:
10.3389/fimmu.2019.00728.

L. J. Tavares, E. D. de Avila, M. 1. Klein, B. H. D. Panariello,
D. M. P. Spoliddrio, and A. C. Pavarina, “Antimicrobial
photodynamic therapy alone or in combination with antibiotic
local administration against biofilms of Fusobacterium
nucleatum and Porphyromonas gingivalis,” J Photochem
Photobiol B, vol. 188, pp. 135145, Nov. 2018, doi: 10.1016/j.
jphotobiol.2018.09.010.

S. Rogers, K. Honma, and T. S. Mang, “Confocal fluorescence
imaging to evaluate the effect of antimicrobial photodynamic
therapy depth on P. gingivalis and T. denticola biofilms,”
Photodiagnosis Photodyn Ther, vol. 23, pp. 18-24, Sep. 2018,
doi: 10.1016/j.pdpdt.2018.04.015.

R. de Carvalho Goulart et al., “Photodynamic Therapy
in Planktonic and Biofilm Cultures of Aggregatibacter
actinomycetemcomitans.”

C. Ding et al., “Antibacterial Photodynamic Treatment of
Porphyromonas gingivalis with Toluidine Blue O and a
NonLaserRed Light Source Enhanced by Dihydroartemisinin,”
Photochem Photobiol, vol. 97, no. 2, pp. 377-384, Mar. 2021,
doi: 10.1111/php.13333.

L. H. Alvarenga et al., “Aggregatibacter actinomycetemcomitans
biofilm can be inactivated by methylene blue-mediated
photodynamic therapy,” Photodiagnosis Photodyn Ther, vol. 12,
no. 1, pp. 131-135, Mar. 2015, doi: 10.1016/j.pdpdt.2014.10.002.

A. Etemadi, S. Eftekhari Bayati, M. Pourhajibagher,
and N. Chiniforush, “In vitro effect of antimicrobial
photodynamic therapy with phycocyanin on Aggregatibacter
actinomycetemcomitans biofilm on SLA titanium discs,”
Photodiagnosis Photodyn Ther, vol. 32, Dec. 2020, doi:
10.1016/j.pdpdt.2020.102062.

B. Mai et al,, “The antibacterial effect of sinoporphyrin
sodium photodynamic therapy on Staphylococcus aureus
planktonic and biofilm cultures,” Lasers Surg Med, vol. 48,
no. 4, pp. 400408, Apr. 2016, doi: 10.1002/1sm.22468.

F. Alves, J. C. Carmello, G. C. Alonso, E. G. de O. Mima,
V. S. Bagnato, and A. C. Pavarina, “A randomized clinical
trial evaluating Photodithazine-mediated ~Antimicrobial
Photodynamic Therapy as a treatment for Denture stomatitis,”
Photodiagnosis Photodyn Ther, vol. 32, p. 102041, Dec. 2020,
doi: 10.1016/j.pdpdt.2020.102041.

E. G. Alves-Silva et al., “The effect of photodynamic therapy
on postoperative pain in teeth with primary endodontic
infection,” Photodiagnosis Photodyn Ther, vol. 37, p. 102700,
Mar. 2022, doi: 10.1016/j.pdpdt.2021.102700.

H. A. Baeshen, A. Alshahrani, M. A. Kamran, A. A.
Alnazeh, A. Alhaizaey, and 1. Alshahrani, “Effectiveness
of antimicrobial photodynamic therapy in restoring clinical,
microbial, proinflammatory cytokines and pain scores

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

in adolescent patients having generalized gingivitis and
undergoing fixed orthodontic treatment,” Photodiagnosis
Photodyn Ther, vol. 32, p. 101998, Dec. 2020, doi: 10.1016/j.
pdpdt.2020.101998.

V. F. Carvalho et al., “Antimicrobial photodynamic effect to
treat residual pockets in periodontal patients: a randomized
controlled clinical trial,” J Clin Periodontol, vol. 42, no. 5, pp.
440-447, May 2015, doi: 10.1111/jcpe.12393.

A. Ichinose-Tsuno et al., “Antimicrobial photodynamic
therapy suppresses dental plaque formation in healthy adults:
arandomized controlled clinical trial,” BMC Oral Health, vol.
14, no. 1, p. 152, Dec. 2014, doi: 10.1186/1472-6831-14-152.

M. F. Elsadek, A. Almoajel, A. M. Sonbol, and H. M.
Aljarbou,  “Chloro-aluminum  phthalocyanine-mediated
photodynamic therapy improves peri-implant parameters
and crevicular fluid cytokine levels in cigarette smokers with
chronic hyperglycemia,” Photodiagnosis Photodyn Ther, vol.
41, p. 103309, Mar. 2023, doi: 10.1016/j.pdpdt.2023.103309.

J. Betsy, C. S. Prasanth, K. V. Baiju, J. Prasanthila, and N.
Subhash, “Efficacy of antimicrobial photodynamic therapy
in the management of chronic periodontitis: a randomized
controlled clinical trial,” J Clin Periodontol, vol. 41, no. 6, pp.
573-581, Jun. 2014, doi: 10.1111/jcpe.12249.

R. G. de Miranda and A. P. V. Colombo, “Clinical and
microbiological effectiveness of photodynamic therapy on
primary endodontic infections: a 6-month randomized clinical
trial,” Clin Oral Investig, vol. 22, no. 4, pp. 1751-1761, May
2018, doi: 10.1007/s00784-017-2270-4.

M. Petelin, K. Perki¢, K. Seme, and B. Gaspirc, “Effect of
repeated adjunctive antimicrobial photodynamic therapy on
subgingival periodontal pathogens in the treatment of chronic
periodontitis,” Lasers Med Sci, vol. 30, no. 6, pp. 1647—1656,
Aug. 2015, doi: 10.1007/s10103-014-1632-2.

P. O. Ornellas et al., “Antimicrobial Photodynamic Therapy
as an Adjunct for Clinical Partial Removal of Deciduous
Carious Tissue: A Minimally Invasive Approach,” Photochem
Photobiol, vol. 94, no. 6, pp. 1240-1248, Nov. 2018, doi:
10.1111/php.12966.

M. Segarra-Vidal et al., “Effects of photodynamic therapy
in periodontal treatment: A randomized, controlled clinical
trial,” J Clin Periodontol, vol. 44, no. 9, pp. 915-925, Sep.
2017, doi: 10.1111/jcpe.12768.

F. Vatansever et al., “Antimicrobial strategies centered
around reactive oxygen species — bactericidal antibiotics,
photodynamic therapy, and beyond,” FEMS Microbiol Rev,
vol. 37, no. 6, pp. 955-989, Nov. 2013, doi: 10.1111/1574-
6976.12026.

A. S. Garcez et al., “Effects of Photodynamic Therapy on
Gram-Positive and Gram-Negative Bacterial Biofilms by
Bioluminescence Imaging and Scanning Electron Microscopic
Analysis,” Photomed Laser Surg, vol. 31, no. 11, pp. 519—


http://icml.ir/article-1-652-fa.html

[ Downloaded from icml.ir on 2026-05-27 ]

o S 1S3 slaalidn 595 R Sueliadgd Siludled il Lo b 3l w2

525, Nov. 2013, doi: 10.1089/pho.2012.3341.

95. S. Beirdo et al., “Photodynamic Inactivation of Bacterial
and Yeast Biofilms With a Cationic Porphyrin,” Photochem
Photobiol, vol. 90, no. 6, pp. 1387-1396, Nov. 2014, doi:
10.1111/php.12331.

96. M. H. Upadya and A. Kishen, “Influence of bacterial growth
modes on the susceptibility to light-activated disinfection,”
Int Endod J, vol. 43, no. 11, pp. 978-987, Nov. 2010, doi:
10.1111/5.1365-2591.2010.01717 .x.

97. A. Shrestha and A. Kishen, “Polycationic Chitosan-
Conjugated Photosensitizer for Antibacterial Photodynamic
Therapy t,” Photochem Photobiol, vol. 88, no. 3, pp. 577—
583, May 2012, doi: 10.1111/j.1751-1097.2011.01026.x.

98. G. Garcia de Carvalho et al., “Photodynamic inactivation
using a chlorin-based photosensitizer with blue or red-
light irradiation against single-species biofilms related to
periodontitis,” Photodiagnosis Photodyn Ther, vol. 31, p.
101916, Sep. 2020, doi: 10.1016/j.pdpdt.2020.101916.

99. I. B. Rosseti, L. R. Chagas, and M. S. Costa, “Photodynamic
antimicrobial chemotherapy (PACT) inhibits biofilm
formation by Candida albicans, increasing both ROS
production and membrane permeability,” Lasers Med Sci,
vol. 29, no. 3, pp. 1059-1064, May 2014, doi: 10.1007/
s10103-013-1473-4.

100.J. J. Coleman et al.,, “Characterization of Plant-Derived
Saponin Natural Products against Candida albicans,” ACS
Chem Biol, vol. 5, no. 3, pp. 321-332, Mar. 2010, doi:
10.1021/cb900243b.

101.H. Liu, Y. Du, X. Wang, and L. Sun, “Chitosan kills bacteria
through cell membrane damage,” Int J Food Microbiol,
vol. 95, no. 2, pp. 147-155, Sep. 2004, doi: 10.1016/.
ijfoodmicro.2004.01.022.

102.A. Shrestha and A. Kishen, “Antibiofilm Efficacy of
Photosensitizer-functionalized Bioactive Nanoparticles on
Multispecies Biofilm,” J Endod, vol. 40, no. 10, pp. 1604—
1610, Oct. 2014, doi: 10.1016/j.joen.2014.03.009.

103.M. Lam et al., “Photodynamic Therapy with Pc 4 Induces
Apoptosis of Candida albicans,” Photochem Photobiol,
vol. 87, no. 4, pp. 904-909, Jul. 2011, doi: 10.1111/j.1751-
1097.2011.00938 x.

104. G. Bertoloni, “Photosensitizing activity of hematoporphyrin
on Staphylococcus aureus cells,” Biochimica et Biophysica
Acta (BBA) - General Subjects, vol. 1475, no. 2, pp. 169-174,
Jul. 2000, doi: 10.1016/S0304-4165(00)00071-4.

105.K. Hirakawa, K. Ota, J. Hirayama, S. Oikawa, and S.
Kawanishi, “Nile Blue Can Photosensitize DNA Damage
through Electron Transfer,” Chem Res Toxicol, vol. 27, no. 4,
pp. 649-655, Apr. 2014, doi: 10.1021/tx400475c.

106.C. Seneviratne, L. Jin, and L. Samaranayake, “Biofilm
lifestyle of Candida: a minireview,” Oral Dis, vol. 14, no. 7, pp.
582-590, Oct. 2008, doi: 10.1111/j.1601-0825.2007.01424 x.

¥ oyled / 050 9 Cauens B33 / Sz 53 )3 aolilad @ O

107.A. C. B. P. Costa, V. M. C. Rasteiro, C. A. Pereira, R. D.
Rossoni, J. C. Junqueira, and A. O. C. Jorge, “The effects of
rose bengal- and erythrosine-mediated photodynamic therapy
on Candida albicans,” Mycoses, vol. 55, no. 1, pp. 56—63, Jan.
2012, doi: 10.1111/§.1439-0507.2011.02042 x.

108.U. Theuretzbacher and L. J. V. Piddock, “Non-traditional
Antibacterial Therapeutic Options and Challenges,” Cell Host
Microbe, vol. 26, no. 1, pp. 61-72, Jul. 2019, doi: 10.1016/j.
chom.2019.06.004.

109. M. Pourhajibagher, L. Beytollahi, R. Ghorbanzadeh, and A.
Bahador, “Analysis of glucosyltransferase gene expression of
clinical isolates of Streptococcus mutans obtained from dental
plaques in response to sub-lethal doses of photoactivated
disinfection,” Photodiagnosis Photodyn Ther, vol. 24, pp.
75-81, Dec. 2018, doi: 10.1016/j.pdpdt.2018.09.005.

110.L. J. Tavares, E. D. de Avila, M. 1. Klein, B. H. D. Panariello,
D. M. P. Spolidério, and A. C. Pavarina, “Antimicrobial
photodynamic therapy alone or in combination with antibiotic
local administration against biofilms of Fusobacterium
nucleatum and Porphyromonas gingivalis,” J Photochem
Photobiol B, vol. 188, pp. 135-145, Nov. 2018, doi: 10.1016/j.
jphotobiol.2018.09.010.

111.M. R. Ronqui, T. M. S. F. de Aguiar Coletti, L. M. de Freitas,
E. T. Miranda, and C. R. Fontana, “Synergistic antimicrobial
effect of photodynamic therapy and ciprofloxacin,” J
Photochem Photobiol B, vol. 158, pp. 122-129, May 2016,
doi: 10.1016/j.jphotobiol.2016.02.036.

112.Z. Cai et al., “Disinfect Porphyromonas gingivalis Biofilm
on Titanium Surface with Combined Application of
Chlorhexidine and Antimicrobial Photodynamic Therapy,”
Photochem Photobiol, vol. 95, no. 3, pp. 839-845, May 2019,
doi: 10.1111/php.13060.

113.S. Nikinmaa et al.,, “Dual-light photodynamic therapy
administered daily provides a sustained antibacterial effect on
biofilm and prevents Streptococcus mutans adaptation,” PLoS
One, vol. 15, no. 5, p. €0232775, May 2020, doi: 10.1371/
journal.pone.0232775.

114.D. Kunz, J. Wirth, A. Sculean, and S. Eick, “In- vitro-activity
of additive application of hydrogen peroxide in antimicrobial
photodynamic therapy using LED in the blue spectrum against
bacteria and biofilm associated with periodontal disease,”
Photodiagnosis Photodyn Ther, vol. 26, pp. 306-312, Jun.
2019, doi: 10.1016/j.pdpdt.2019.04.015.

115.D. A. Cusicanqui Méndez et al., “Effects of curcumin-
mediated antimicrobial photodynamic therapy associated to
different chelators against Enterococcus faecalis biofilms,”
Photodiagnosis Photodyn Ther, vol. 35, p. 102464, Sep. 2021,
doi: 10.1016/j.pdpdt.2021.102464.

116.S. Shahmoradi et al., “Antimicrobial effects of selenium
nanoparticles in combination with photodynamic therapy
against Enterococcus faecalis biofilm,” Photodiagnosis
Photodyn Ther, vol. 35, p. 102398, Sep. 2021, doi: 10.1016/j.
pdpdt.2021.102398.


http://icml.ir/article-1-652-fa.html
http://www.tcpdf.org

