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Purpose: The aim of this in vitro study was to assess changes in remineralization by stimulated human saliva over a short period
of 48 hours with quantitative light-induced fluorescence (QLF) technology.

Materials and Methods: Bovine incisor surfaces were demineralized for 10 days. Two types of stimulated saliva were collected
from 7 healthy persons. 24 hours after tooth brushing (Stimulated saliva group) and immediately after tooth brushing with 1,000
ppm NaF dentifrice (Dentifrice saliva group). The specimens were immersed in saliva and fluorescence images were obtained by
QLF-digital (QLF-D biluminator™,) at 2, 4, 6, 12, 24, and 48 hours fluorescence loss (4 F%) of the lesions. A paired t-test was
performed to assess fluorescence differences between before ( 4 Fy.in) and after ( 4 Fyeumenine) the remineralization process.

Results: Before the remineralization, the mean 4 Fy.i. of the initial demineralized specimens was -18.42 4+ 0.15 (%). In both
groups, the A4F values obtained at baseline and after 2 hours were statistically significant (P < 0.001), indicating recovery of the
lesions by approximately 40% after 2 hours. After 48 hours, remineralization rates were slightly higher (49%) for the stimulated
saliva group than for the dentifrice saliva group (41%), but the difference was not statistically significant.

Conclusions: With QLF minute degrees of remineralization by saliva can be measured in periods as short as 2 hours.
Additionally no significantly higher effects of remineralization were observed in the dentifrice saliva group when compared to the
stimulated saliva group.
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Table 1. Changes in 4F values of the stimulated and dentifrice saliva groups measured by QLF-D during 48 hours

Baseline 2 hrs 4 hrs 6 hrs 12 hrs 24 hrs 48 hrs P-value*
Stimulated Saliva -8 £ 018 -3+ 150 -0+ 169 -1026 £073 -1060 £ 065 976 £ 145 -929 £ 065 {0,001
P-value™ (ogor* 0.388" (oo 0.545" 0.199" 0.966
Dentifrice Saliva -1849 £ 010 -1088 £ 122 1049 £055  -978 £057 -99%5+078  -1084 £09% -10.80 + 1.82 {0,001
P-value™ {0001 0.964 0.248 0.080 0.166 0.488

All values are mean 4F(%) = standard deviations.
P-values® denote statistically significant differences within rows by repeated measures analysis.
P-values™ denote statistically significant differences by paired t-test between 4F values of each time point.

Duration of exposure to human saliva

Groups
Baseline 2 hrs 6 hrs 24 hrs 48 hrs
. ‘1 ﬁ_ﬂ -
Stimulated
saliva
AF=11.13 AF=10.28 AF=978 AF=929
Dentifrice ,
saliva A .
i " AF=-1088 | AF=87 AF=-10.84 AF=10.80

Fig. 1. Fluorescence images of lesions taken by QLF-D according to the treatment time.
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Fig. 2. Changes in 44F values and remineralization rate of two groups according to the treatment time.

160 | chtx|Zo| ARSI A| HIssH HMeg 2017



ORIGINAL ARTICLE .
It
on
1]
0F
B
_ - b
7.22), T2 AA| 3 Eflto] 41.2%(MF=1. 61)9] Ardekeat vl wsl Hoks o, UWrEtAT 46.8%, & It
3E8S ehjjo] B4 23] & gllTo|A] o = A A2 EHEE 41.4%2 o= Aot f (L]
d
388 5yl oL} BAZ Fojuld Aol Mu}. AR 2L goIet 4= Q) oot e A=
= 434 ApolAe A 7 Vol Blole] A 7§
o Az G7h dstet fAI% AL Aelsiche A =
Iv, a0 oA ozt glek. Eg R Ave oS Fe
AJZHQL A A 3 27kt % B mEoy L

B AoIA QLFER: B8 B3t /14S

Fato] W] uAIE WekE FAIsHe o] 715

B2 G YA B A5 22 FA
dl5

of. o

27| PARAE oé*éﬂlﬂ Xlo} AEE A}Ebl alfo] l
2AIZHTE] ABAIIZHA] T A Al7IHA g
UAIRE Mok QLFR 54, W 4= Ql=AIE 97t
SHTh & Aol A Haxo) HSkE 7Rt ARR o
o] Adeidtol Al Heh B 2R TAE W Afegst
A0S WS A=A B HA] 5 247 ko] oF
% B 2hEE W d 5 T ol QLIZF &
DIzt FRke] nARE B o =S JHTisie
o] 7hs3lthe Aol o7k gla, oo treft
o A2 9] AMHE KA oM viGH R Bt
o e LY WHoRA B8] Thssite
oA BFA A 7HAE FoAT = AL & = e
2 dtolMe B AlS Bk dSA1A B A
A & 24A7E, 48T Ao R oyt 2417
TOHE Ao 444l l ALH o QLIEHF ARS
Z3)] 4o g3kl Hals s 2~ 9ot
<F1g 1. A QLF% |- &3t ﬁﬁgﬂ?—%ﬂlﬁb 19

_l

—

OE

=
ot
il
2
mb& :
i
E
[\

=~
z
&
°
o
JQ molv

Baseline Agjof v|s|A B

SEa H3irk= Folth, Lussi &
Toll m=m, e A 4 A3 A4S Epoljo] 2
pHE 3JEA1717] §18l Bagt AIREE of 2-58%<
RIS} AL, in situ erosion modelS ©]-8-gF A18)
Aol A= Efel W ThalE Adito
EHo|| ol Ul FATFOEHN HaE S5
o7 Hoghl FAl gl W e, 9l =40 24
Uyl ol Fadthal Halgh

= od

H
Eisenburger "9 B9 44+ FUsHA

AR U 22 B TS oIt

AARL 4ol AAse ], ©

Ao g a0l st 2 5§Q7] Al2kgtetar
AUk oA F BreHo] £71AQl 3 2l
2 2 AFtollA 247 oW ¢ BEE 4kE At
gads gelstgion, gAY 45 79
(buffering capacity)d} njd[& o]2-20] FFGHdo=2
A9 A5 Foll S0 E HAE HESkL 35A|

T2
e o 5 it
E3} 2 AT A Bl
2 2719440 3 S
A2 eholo 2 Agek A
&AW
el ot K3 vz Pk

58 0% B8 9YE BYoL £ 2509 .
A AR feluldk Aol kx| ook
oleiat 231) 3 A elo 2t Hofsale] 323

l;.l

| 2A17F o]ufe] o}

o=

o

1
F40% o142 )

=

1990] in vivo A

bk, wa

i3t

X TR AR S| A| H|s5H H2g 2017 | 161



ORIGINAL ARTICLE

HAE BIL4(CaF) 2Ho] Bl A7) 34 Fob
W4 Evlo] Beld P02 HE0 2N 48X130]
eh BRe AZE ok Bl O3t et A Ho|S
sielsi7lol] B} e ACm AmE, ol&
£2 919 AL FAT 2 Bgo] g T A
0]¢i] o] £ Ao M Eelo] FHE B
B124:0) o2 TRUCRA ] TS I} of
280l 99 A0 At B adolx vE g
Of VS o HAS w2 s QeroLt A
Eol2o] Bl G 7] Aol BAHIOF AMGE
FARAL, B AL AGHOT BhAokS
ARg3HE tAct, wfebl Qlutetelel el
o A= Bl BHE] Yol HF BAME B
2 QI3 et Zhgo] WS FsAe] glom ¥
AT IR 71Kk Flol 21 Aol w3

517] of el 02 AmH

2 o7 202 B A3 Do) Was
AR 2 BelA 240 & Bokstol BB&S QLF
7ew Slgtozn B 1§

O] 2147} ety of b5
9 9 EAE Hrkshs o] 7hesite As ¢
=\ oict. Lejsto] Saf A1) EAJS wheste] Ad
3t atE o Sstar 1o At o A2 B 9 Rl
T2 Agsl= 7Nl R A AAE Algshe Aol
7FsE A0 R ot T3 E AtollA= 24417
S QY3 AT E Hrigho 2a QXSS o &5k
o] 7Hs3e B Meller®o] AdialHct &
A G5 2A7tolEkE R ARFe R mUE skl
A& 4= Atk HollA Ju|7t & AR AlmErt

E3E TRl el FE BAES A% dAH O
2 kel asle o] 7hssly] wje] A4 &
%

ol vlsl HAigrrE o e Add 2Eo A

BT Ao] 5] tje] thabASelA Zhigt
A717) oleAiE el HA2) Axke A BRIAAZ
otk wreb ey X2 9 Hel A o]

A3 4+ Gk ZHelA dAHOE QLF 714
B85t Aol 8% S0 ARFL

to 4

O

of
ol
2
DO
>
r\l
I
il
N
o
>
=~
o
=
1o
3
flo
>
o
offl
2
o
2

2] K171 23k 2417k T oF 40% S-S T
& 4= qlie,
2. E19] 24| 4817k Foliz Anketoli(49. 4%)°]

4 A2 B (41.6%) 0l HIsiA] thar =2

B8ge GOl BAH R Solat Kol ¢l

o]

AA
& Aol A AR QLF 7] 283 APs) 3
7h BE2 oAz o2k AR Woll A= vlARh A

162 | chtx|Zo| AFISIA| HissH HMeg 2017




ORIGINAL ARTICLE

_

. Oliveira GM, Ritter AV, Heymann HO, et al.
Remineralization effect of CPP-ACP and fluoride for
white spot lesions in vitro. J Dent 2014;42(12):1592-
1602.

. Hannig M, Balz M. Influence of in vivo formed
salivary pellicle on enamel erosion. Caries Res
1999;33(5) :372-379.

. Brevik S, Lussi A, Rakhmatullina E. A new optical
detection method to assess the erosion inhibition by
in vitro salivary pellicle layer. J Dent
2013;41(5) : 428-435.

. lonta FQ, Mendon?a FL, de Oliveira GC, et al. In
vitro assessment of artificial saliva formulations on
initial enamel erosion remineralization. J Dent
2014;42(2):175-179.

. Meller C, Heyduck C, Tranaeus S, Splieth C. A new
in vivo method for measuring caries activity using
quantitative light-induced fluorescence. Caries Res
2006;40(2) :90-96.

. Meller C, Santamaria R, Connert T, Splieth C.
Predicting caries by measuring its activity using
quantitative light-induced fluorescence in vivo: a 2-
year caries increment analysis. Caries Res
2012;46(4):361-367.

. Cochrane NJ, Walker GD, Manton DJ, Reynolds EC.
Comparison of quantitative light-induced
fluorescence, digital photography and transverse
microradiography for quantification of enamel
remineralization. Aust Dent J 2012;57(3):271-276.

. Restrepo M, Bussaneli DG, Jeremias F, et al.
Control of white spot lesion adjacent to orthodontic
bracket with use of fluoride varnish or chlorhexidine
gel. The Scientific World Journal 2015;2015:218452.

. Gmur R, Giertsen E, van der Veen MH, et al. In
vitro quantitative light-induced fluorescence to
measure changes in enamel mineralization. Clin Oral
Investig 2006;10(3):187-195.

10. Angmar-Mansson B, ten Bosch JJ. Quantitative

light-induced fluorescence (QLF): a method for
assessment of incipient caries lesions.
Dentomanxillofac Radiol 2001;30(6):298-307.

=
—_

11.

20.

21.

¢ B

ZieHol QLF of Rz|et At &2 CliShA|ztel
AFEE|X| 2011;49(8):443-450.

. Fujkawa H, Matsuyama K, Uchiyama A, et al.

Influence of salivary macromolecules and fluoride
on enamel lesion remineralization in vitro. Caries
Res 2008;42(1):37-45.

. al-Khateeb S, ten Cate JM, Angmar-Mansson B,

et al. Quantification of formation and
remineralization of artificial enamel lesions with a
new portable fluorescence device. Adv Dent Res
1997;11(4) :502-506.

. Kim HE, Kwon HK, Kim B. Recovery percentage of

remineralization according to severity of early
caries. Am J Dent 2013;26(3):132-136.

. Pretty |, Pender N, Edgar W, Higham S. The in

vitro detection of early enamel de?and
re?mineralization adjacent to bonded orthodontic
cleats using quantitative light-induced fluorescence.
Eur J Orthod 2003;25(3):217-223.

. Lussi A, von Salis-Marincek M, Ganss C, et al.

Clinical study monitoring the pH on tooth surfaces
in patients with and without erosion. Caries Res
2012;46(6) :507-512.

. Hara A, Ando M, Gonzalez-Cabezas C, et al.

Protective effect of the dental pellicle against
erosive challenges in situ. J Dent Res
2006;85(7) :612-616

. Eisenburger M, Addy M, Hughes J, Shellis R. Effect

of time on the remineralisation of enamel by
synthetic saliva after citric acid erosion. Caries Res
2001;35(3):211-215.

. Ten Cate J. Remineralization of caries lesions

extending into dentin. J Dent Res 2001;80(5):1407-
1411.

Vogel G, Mao Y, Chow L, Proskin H. Fluoride in
plague fluid, plaque, and saliva measured for 2
hours after a sodium fluoride monofluorophosphate
rinse. Caries Res 2000;34(5):404-411.

Duckworth R, Jones Y, Nicholson J, et al. Studies
on plaque fluoride after use of F-containing
dentifrices. Adv Dent Res 1994;8(2):202-207.

CHEHR| BFolAFREE| K| M55 Ml2g 2017 | 163




ORIGINAL ARTICLE

B EEEN

22. Garcia-Godoy F, Hicks MJ. Maintaining the integrity 23. Featherstone JD. The science and practice of
of the enamel surface: the role of dental biofilm, caries prevention. J Am Dent Assoc.
saliva and preventive agents in enamel 2000;131(7) :887-899.

demineralization and remineralization. J Am Dent
Assoc. 2008;139:255-34S.

164 | chtx| 2| AFISIA| HissH HMeg 2017



