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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.

Y
Al o yiws BB WWW.OPSLIE colu ;o aS cunl jLel glils 5 g0 40 alis )


http://www.opsi.ir/
http://opsi.ir/article-1-622-fa.html

[ Downloaded from opsi.ir on 2025-07-13 ]

b sy 9 olge =Y
B L N R
Iy G ol 4o ol solitwl g bl by, e

S ey V=Y

s 5T 6l LIBS ules] ;5 osliial 5,90 oylez
i slool el sad edls plis ) JSE e
oo sligy cyiosili V- 5F Lol zso Jsbo b NA:YAG
Jsiskes V0 351 9 32 Y 1S5 25 caligh
Bgyee 4 plws sle e (59, Lewdly sbml sl
5 M2 ol iz S5l e Sa 99,8 i Al
0 o ) $5P1 S sk 4 yeks (O jpiie
VIO SlS galols b wde Sy ags 5 450,k S
sal Sy &5 plas dised 65 el
oloul 5l e sl oo S5 )l 1B XYZ S e
S 39 i o 52 55y o 5 Dl
@ e e Sl e bedly S 050 o0 S
-0 < ICCD bawg (w9 Jais il b
A GERYRCEIRNY SOnw-SZRpp-JR VT WA V-t R
2l (oo Sl

bages —V-Y

AJL: MLSGA [ RW) v.w.lf 9 Coow gABL; LSq uLAMJ‘ u‘..\.hb

sample

Beam
Lens splitter

Nd:YAG laser
Stage l:ﬁ

Photo Computer
Diode

Optical
Fiber

Delay
Generator

4 Eschelle
3 Hydroxyapatite

St S e olKisls VA YAY ols ©o YO LYY

dodde —)

5, i siunsle] oLt Kalis )3 550 5,005
B P S| VLIPS LI W IWRPLIVSUNE K E S VWYY
Slaghs; b (i slahy) Com lacdl Bd> sl
@ Sewd led e aynd sl 3l ()5
Syl o odliiul )15 Ehgw 5 Sin sln Gl Olse
bl s (§)95 g Toe Job g Oy U5 coll
el Gl o 5l Ol dude Jlas O a0 4y a5
odlel (sl pomsye gloig, 0,5 oolitul il by
Cawd (65,0 L (Salais jo olais glee o> (g5l
Sl oy g oyl 5 a3 4 e oS Wsd oo bl
e Ol 6,15 Elhgw o 4 oo ;5 isd oo Lo
5 ol ol 6 Mo o)lgan ¢l ody il CBis
Sl s e 45 Sl ogpn s 45 39 e B>
Fyore Sppe 4 il JpuS BB )8 e 5o
SEpplws pia by s )5 Elise sy n
Sy weils nlple wpSe 13 eaalie 3550
el c8h pasis Wlgn Sl ©jge 4 & e

o bl flais cdl (o 5E g s jo ) WLl

el ey G5 @l cnSig b (mi b
O Suje a8 23l (o heb S ool yae
oobol & 5L5 g 5 ST srate Jlod By, Olom
sy Slaised sln 65 ile oobel b 5 aige 5L
Fwcinl by dlie ol 5o adloe Yo S s b
5 o e ($he) Olre 4 ) 2l CuSihg 3
3 G5l (S5 g p godalin jshaited [V-V] S
Bl g bojag See ) Eligm wile (Shplass
o [¥] cwl a3 18 solaul 0,50 olass oS
oty i gle s e il Sglite Jisle o
5 SSE (il s S 13wy 3590 e
Seslawl b lass goduws 9 pllo lo ide aseis
Slaye Ploo (SSi5 5 IUT 0j0ite iz g bl g,

el 2285 ol S5

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
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