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“Feasibility study of laser-induced breakdown spectroscopy (LIBS) and
partial least square discriminant analysis (PLS-DA) for diagnosis of healthy
and carious tooth”

Meisam Gazmeh, Maryam Bahreini, Seyed Hassan Tavassoli and Seifollah Sadria
Laser and Plasma Research Institute, Shahid Beheshti University, Iran
Dental School, Shahid Beheshti University of Medical Sciences, Tehran, Iran

Abstract- In this study, laser induced breakdown spectroscopy is used to investigate the possibility of discrimination of
healthy and carious teeth. This feasibility is examined using multivariate statistical analysis called partial least square

discriminant analysis (PLS-DA). It is based on atomic and ionic emission lines of LIBS spectra of teeth belonging to P, Ca,

Mg, Zn, K, Sr, C, Na, H, O elements. Our results show well discrimination and also prediction of unknown tooth tissues. So,
it shows the ability of LIBS in classification of healthy and carious teeth using PLS-DA method and its feasibility in future
clinical applications.

Keywords: Emission line, Laser induced breakdown spectroscopy, Partial least square discriminant analysis, Tissue
differentiation.
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I aser-induced breakdown spectroscopy (LIBS)
2 Real-time
3 Partial Least Square Discriminant Analysis (PLS-DA)
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Fitting Cross- Validation
Class Accuracy (%) Accuracy (%)
Enamel Healthy
Carious 100 0.82
Dentin Healthy
Carious 100 100
&l

[1] D. A. Cremers, Handbook of Laser Induced Breakdown
Spectroscopy. Chichester: wiley, 2006.

[2] S. N. T. JP. Singh, laser induced break down
spectroscopy. New York: Elsevier, 2007.

[3] O. Samek, D. C. S. Beddows, H. H. Telle, G. W. Morris,
M. Liska, and J. Kaiser, “Quantitative analysis of trace
metal accumulation in teeth using laser-induced
breakdown spectroscopy,” vol. 182, pp. 179-182, 1999.

[4] R. Rosipal and N. Kr, “Overview and Recent Advances in
Partial Least Squares,” pp. 34-51, 2006

\Aal4

St S e olKisls VA YAY ols ©o YO LYY

5 Cond (gl wigad ¥ g Joo Sl gl aiges ¥ ool
Vay JM el 6‘)‘.’ Lol ool eolaul ‘ssgim.u
i g plls (i3 (sl diged ¥ 59y 2 LIBS aloj]
G5 635 2 LIBS Giala] £+ aiman 5 zle sy,
9 Lo (550 93 p8 odpwg g pllo 0g)F 93 SIS &,
ol o eimmen Cl ouls ools s Y S o zle
5 el sty on oS SSE e s
PRV R ‘) CLC 9 Lu.a w..?u 90 M 4O UL.\JJ 60..).»....45.'
ouds ale Jao o5 sl ol axgi LB qaiSS oS
On SWneey SSme en | SS& TN
oals i edws 9 plle <dL LIBS ol Sledol

Sl AeSoua ey Cawd Jd> (gdised VSl
3o G 3l ol ol ol o)1y i 651 4 adsl (gaiy

w5l Jow a5 sl JS5T 5 sl o 00,51 ¥ S 4o
Loy oo asis ooiw lp cublB 7)o v ouls
wab e o Ty og ooy

Tobe o] (il @l b Glgien | Joe Sy o
Solel LT S5 ar bgs o SeML! Y Jga 50 20,5
ol i 05,5 12 30 el als 035l AME Ojg0
s 1) LY e oSS odpsy g pllo il o 5l
cle il gl Joo i lzel gl 0529 ol b
ooy TAY S Ln 3l (sl 5 ) -+ S
5 Ol 5l gab lass sl mls cds jo Ol s
DD oyl s 5 0l o i (glise e 3lo
Sgbse lalel Ll 5o

SpSas ¥

i Glp G W cesly s b
u;la).) Q—‘ ‘5‘)?‘ 9 oﬁ)lf u&a‘ 9 o..\.wj_» 9 le.MJ u‘..bb
Eligw pllin 10 Lewdlyg, S ol aisle 4y lais by
RO PR R 65‘&4& (_Q‘LQJ)L: ERCS 9 k_‘;)]"] 6)l5
g ol Gl yidy SCSas Ve aS aes o lid gl
L ooliss sliws @l SSas TAY g zle Gl oapmn

el 8 Sl g, ol 51 eolazl


http://opsi.ir/article-1-622-en.html
http://www.tcpdf.org

