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Application of Fluorescence Analysis in the Detection of Early Caries
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Abstract

destructive detection of early dental caries. The spectrum characteristics of different caries were studied using

This study investigated a caries detection method based on the autofluorescence effect to achieve non-

spectroscopy. A fluorescence spectrometer was used to determine the excitation and fluorescence spectra of different caries
samples, and the Savitzky-Golay smoothing method was used to preprocess the spectra. The excitation peak wavelengths
of healthy teeth and caries were near 405 nm, and the fluorescence peak of tooth hard tissue was near 480 nm. Carious
tissues had fluorescence peaks at 623 nm and 685 nm, corresponding to the peak positions of dental plaque metabolites.
The fluorescence spectrum of teeth was significantly different under 405 nm light excitation, and the fluorescence image of
healthy teeth was green. With increasing plaque concentration, the fluorescence image of dental caries turned red. The
results show that early caries can be detected by analyzing the color difference in fluorescence images.
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Table 1 ICDAD grading criteria

ICDAS code Criteria for visual lesion detection Degree of severity of lesion
0 Sound surface
1 Earliest optical change, visible on drying enamel Demineralisation in outer third of enamel
9 Clear enamel change ; while or brown blemishes, visible Demineralisation reaching the inner third of enamel,
without drying possibly the ADJ
3 Localised break in enamel Demineralisation of outer third of dentine
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of dental crown structure
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. . Demineralisation of inner third of dentine ,undermining of
6 Dentine cavity

casp structure and support

Hi T 22 BOF O 2T B R TS Y, 2 R OE A iE R
T, S IR R i Sy TR G Al 986 ) x5
B 45 2R ™ R R DL B R S0 OB R S R R L
K 24 1A FH G T 28 R K 0 O 058 LA K B ) B i )

TR P I e BIL B R R AT T A . Uk
S AEAS AT TR 7S e R S AS R A T AN R AR JEE U AR
2 4, DL () B 1(d) , o U i 38 72 3
JIILEZS

FIT AS [l IR R 24 R AS o Ca) Bl R 28 147 5 () Tl 5 (o) TP i 5 () TR

Fig. 1 Samples of teeth with different degrees of caries. (a) Healthy teeth; (b) shallow caries; (¢) moderate caries; (d) deep caries
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Table 2 Fluorescent gene effect of tooth tissue

Absorption Fluorescence
Fluorescent gene

wavelength /nm wavelength /nm

Collagen 300-340 430-485
Hydroxyapatite 405 465,523
Coproporphyrin 403,531,565 623,624,687
Protoprophyrin 406,505,575 623,625,685,690
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Fig. 3 Real object diagram of fluorescence spectrum test system
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Fig. 6 Fluorescence spectra of teeth with different degrees of caries. (a) Healthy teeth; (b) shallow caries; (¢) moderate caries;

(d) deep caries
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Table 3 Fluorescence peak values of different degrees of caries

Specimen Fluorescence wavelength /nm
Healthy teeth 480, 509
Shallow caries 480, 515, 624, 684
Moderate caries 498, 623, 687

Deep caries 500, 625, 689
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