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(Abstract)

Effect of light source and filter on caries detection by light—induced
fluorescence
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The purpose of this study was to evaluate the effect of the wavelengths of LED device with caries inspecting function and filters

on detection of dental caries using light-induced fluorescence, LED light of 405 nm or 460 nm was irradiated to 9 extracted human

teeth with initial carious lesions. Images of teeth and fluorescence through one of three caries inspecting filters (Medes, Dentalo, and

Find) or one composite curing filter (Elliptic) were captured by using a CCD camera. In the images, RGB (red, green, blue) values

of red fluorescence emitting areas were analyzed. All images through all kinds of filter under 405 nm LED light showed red fluorescence

from the carious lesions, However, red fluorescence was not emitted under 460 nm light, The fluorescence observed with Dentalo

filter was better than with ambient and Find filter (p<0.05). In conclusion, the LED device with caries inspecting mode could be used

to detect carious lesion by fluorescence, Dentalo filter showed better results than Find filter for visualizing red fluorescence from carious

lesions.
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Il. MATERIALS AND METHODS
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Co., Ltd,, Taipei, Taiwan)E ARSI oM, 2] &#] B
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Table 1, Filters used in the study
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Processing ¢1015- ©]-8-3} Z}iﬂ
o] 405 nm®} 460 nm A A
RGB(Red, Green, Blue) a2 #4183 tKFigure 1),
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HEE spectrophotometer(CM-3500d, Konica Minolta Inc,,
Tokyo, Japan) % AXE]o{(SpectraMagic NX, Konica
Minolta Inc., Tokyo, Japan)& ©]-83}e] Z433H)

Filters (color of filter)

Usage

Company

Find (yellow)
Elliptic (orange)
Medes (red)

Dentalo (red)

Caries detection
Composite curing
Caries detection

Caries detection

Dentmate, Taipei, Taiwan
Dentmate, Taipei, Taiwan
Medes, Seoul, Korea

Dentalo, Seoul, Korea

CCD

Camera
\

2

LED
device

Ao} A

0

7

Figure 1. Schematic diagram of an optical system composed of a CCD camera and a filter,
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Figure 2, Representative images of a tooth under ambient light or caries inspect mode (405 nm) of LED device

with 4 different filters: (a) Ambient, (b) Find filter, (¢) Elliptic filter, (d) Medes filter, (e) Dentalo filter,
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Figure 3, Representative images of a tooth after partial removal of carious lesion under ambient light or caries inspect
mode (405 nm) of LED device with 4 different filters: (a) Ambient, (b) Find filter, (c) Elliptic filter, (d) Medes filter,

(e) Dentalo filter,

Figure 4, Representative images of a tooth under ambient light or standard curing mode (460 nm) of LED device with

4 different filters: (a) Ambient, (b) Find filter, (¢) Elliptic filter, (d) Medes filter, (¢) Dentalo filter,
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(Figure 5a).
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IV. DISCUSSION
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Table 2, Ratio of {R-(G+B)/2} to {R+G+B)/3} of red fluorescence under caries inspecting light (405 nm)

Filters {R-(G+B)/2}/{R+G+B)/3}
Ambient 040 (014

Find 056 (0.13/*8
Elliptic 0.77 (0.17)%°
Medes 0.77 (0.31)%°
Dentalo 1,04 (0.25)

* Different superscript letters denote there are significant differences between groups (p(0.05).
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Elliptic Dentalo
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40

Transmittance (%)

30
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Absorbance

400 450 500 550 600 650 700
Wavelength (nm})

(b)

Figure 5, (a) Transmittance (%) and (b) absorbance of filters as a function of light spectrum.,
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V. CONCLUSIONS

B e 94 €214 7)o EaE
23}e] 405 i 2 460 nm el We] go 7 A}k
toksl PEIE ARRFS 1) 3go] FEe= Fre] zjo|wi
B 99 39} DePh FHS o}ga 4 BAlo] v H=
atol] ohsf oprarzt itk

94 ¥ 2291 405 m TFge] e $-40] o)

EAPIE o]

i/

Ko Al
S |

i

195

PEE %Z] 0}*—’3] 77*%01'71] AREE F QISlAL, BEARS E
34 BAjgo 2 )
o AR ofel 3l BElSe 25
600700 m o] e FIEE 71 52 R0 Wb
stom B 7Fsa Bl
t}. Elliptic, Medes, Dentalo BE}E ARS8 W 600-700 nm
FoA] FHE o] 3} AmbientH T} 2 Rgko] S5
At} Dentalo BE|= Find FEJo| B|ato] 22 92 o3
A& B 28 7R = AATHp(0.05).

:
T

o

3
ol

i3]
o
ot ¢
®or
>
)

REFERENCES

al-Khateeb S, ten Cate JM, Angmar-Ménsson B, de Josselin
de Jong E, Sundstrm G, Exterkate RA, Oliveby A (1997).
Quantification of formation and remineralization of
artificial enamel lesions with a new portable
fluorescence device, Adv Dent Res 11:502-500,

Angmar-Mansson BE, al-Khateeb S, Tranaeus S (1998).
Caries diagnosis, J Dent Educ 62:771-780,

Aoba T (2004). Solubility properties of human tooth
mineral and pathogenesis of dental caries. Oral Dis
10:249-257.

Benedict HC (1928). A note on the fluorescence of the teeth
in ultra-violet rays, Science 67:442,

Booij M, ten Bosch JJ (1982), A fluorescent compound in
bovine dental enamel matrix compared with synthetic
dityrosine. Arch Oral Biol 27:417-421,

Buchalla W, Lennon AM, Attin T (2004). Comparative
fluorescence spectroscopy of root caries lesions. Eur J
Oral Sci 112:490-496,

Buchalla W (2005). Comparative fluorescence spectroscopy
shows differences in noncavitated enamel lesions.
Caries Res 39:150-150.

Chong M]J, Seow WK, Purdie DM, Cheng E, Wan V (2003).
Visual-tactile examination compared with conventional

radiography, digital radiography, and Diagnodent in the



diagnosis of occlusal occult caries in extracted
premolars, Pediatr Dent 25:341-349,

de Josselin de Jong E, Sundstrdm F, Westerling H, Tranaeus
S, ten Bosch JJ, Angmar-Mansson B (1995). A new
method for in vivo quantification of changes in initial
enamel caries with laser fluorescence. Caries Res
29:2-7.

de Paula AB, Campos JA, Diniz MB, Hebling J, Rodrigues
JA (2011), In situ and in vitro comparison of laser
fluorescence with visual inspection in detecting occlusal
caries lesions, Lasers Med Sci 26:1-5,

Giovannetti R (2012). The Use of Spectrophotometry
UV-Vis for the Study of Porphyrins, Macro To
NanoSpectroscopy, Dr, Jamal Uddin (Ed.), In Tech; pp.
87-108,

Hafstrdm-Bjorkman U, Sundstrdm F, ten Bosch JJ (1991),
Fluorescence in dissolved fractions of human enamel.
Acta Odontol Scand 49:133-138.

Jablonski-Momeni A,  Schipper HM, Rosen SM,
Heinzel-Gutenbrunner M, Roggendorf MJ, Stoll R,
Stachniss V, Pieper K (2011). Performance of a
fluorescence camera for detection of occlusal caries in
vitro, Odontology 99:55-61,

Koenig K, Schneckenburger H (1994). Laser-induced
autofluorescence for medical diagnosis, J Fluoresc
4:17-40.

Konig K, Schneckenburger H, Hibst R (1999). Time-gated
in vivo autofluorescence imaging of dental caries, Cel/
Mol Biol (Noisy-le-grand) 45:233-239.

McComb D (2000). Caries-detector dyes-how accurate and
useful are they? J Can Dent Assoc 66:195-198.

Moriyama CM, Rodrigues JA, Lussi A, Diniz MB (2014),
Effectiveness of fluorescence-based methods to detect

in situ demineralization and remineralization on smooth

196

surfaces, Caries Res 48:57-514.

Ricketts D, Kidd E, Weerheijm K, de Soet H (1997). Hidden
caries: what is it? Does it exist? Does it matter? Int Dent
J 47:259-65.

Rodrigues JA, Hug I, Diniz MB, Lussi A (2008), Performance
of fluorescence methods, radiographic examination and
ICDAS TI on occlusal surfaces in vitro, Caries Res
42:297-304,

Rodrigues JA, Hug I, Neuhaus KW, Lussi A (2011),
Light-emitting diode and laser fluorescence-based
devices in detecting occlusal caries. J Biomed Opt
16:107003,

Singh UP, Tikku A, Chandra A, Loomba K, Boruah LC
(2011). Influence of caries detection dye on bond
strength of sound and carious affected dentin: An
in-vitro study, J Conserv Dent 14:32-35.

Spitzer D, Bosch ]JJ (1976). The total luminescence of
bovine and human dental enamel. Calcif Tissue Int
20:201-208.

Stookey GK (2005), Quantitative light fluorescence: a
technology for early monitoring of the caries process.
Dent Clin North Am 49:753-770.

Thoms M (2006). Detection of intraoral lesions using a
fluorescence camera, Proceedings of SPIE Lasers in
Dentistry XII 6137:1-7,

van der Veen MH, Thomas RZ, Huysmans MC, de Soet JJ
(2000). Red autofluorescence of dental plaque bacteria,
Caries Res 40:542-545,

Weerheijm KL, Gruythuysen RJ, van Amerongen WE
(1992), Prevalence of hidden caries, ASDC J Dent Child
59:408-412,

Weerheijm KL, Kidd EA, Groen HJ (1997). The effect of
fluoridation on the occurrence of hidden caries in

clinically sound occlusal surfaces, Caries Res 31:30-34.



	광원과 필터가 형광에 의한 치아 우식 탐지에 미치는 영향
	〈Abstract〉
	Ⅰ. INTRODUCTION
	Ⅱ. MATERIALS AND METHODS
	Ⅲ. RESULTS
	Ⅳ. DISCUSSION
	Ⅴ. CONCLUSIONS
	REFERENCES


