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Treatment of Angle's Class Il Division 2 Malocclusions

Waterlase in Daily Use
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HELE
REERRERTIE

AR
FRENRABEREAT Pt VI &

TRE:B- 8

Coiadied

Y &

S K e
T

B HRER
HESB#E I ()
aE—75

B
AURH

®

'] n |

. - # % e i
G5 BB ARTESBRKEEE BT SR B R
= Z " g : 4 -02- i &3LF FO307TH
{.‘}( v \g 111 &b Udbs- BB 220464198748 TEL:.02-2871-9365 FAX:02-2871-9377 o e

]
%

REFHALE FRI205R R E L AHSTLE ] # %W



X -8 -

55 ' RMISENTERNEEEMANE - (BFH07)

RAXRKIRESHEWCSUNHNEENEE » TUE=ENEERRE
F RN LBEESNEHESERRENERE[IEERSP - (BH08)

AP S BEAR BB IS B MR ZRFBRACHT » BRANSIREBEPIERIE B
FSE BB EITHBRICEH - IS ERBRUEABERIB R L IROULE 58
—ENBELZHMEIT » ALBRBEEMB|BIR - 19718 Dr.Upledger,
John E., BIRESE RS 1D 86- 12X LG ERS) - (BF09)

FTIAER BREIRTEI A BN NN RR AR @ SR IEHEA IS
& B URESHAMMESERNBIEE @ BE—RITE, KRR ERE
TRIEABRRFL N RESEIE B HIC - NHRENT T F  SEMIEN=EI
Bib AREEKZN R EHMNSEEE @ Ll REEESE
£ SENSLIREERE - LR EREBE YERRRKEER
BETEWITAE - MEGREBEROEBEEREERAF SRS ES
REOUTRICHHARB I RESFTE N -

BAEKERRNBIRERN  HEBEH TNRES TR AN
R ORFHARRBLEEBRBARBCAILUER  BEE LBRS
W BHEBEREELFTEHRIEBEMESTA  MERAETIR
BREBZELEIIFERBNEEER BHEBRNBEERILREND
MEEERE - (BFH10)

RHZEEESEEUURENMEER ? (BH11) (BR12) (BFH13)

ERRERBMREBIR - REIKEEEEMEANLBIRAKEAE
BMEALZIBIRIBEMERR @ DMRISZERIFFGRHRRE T -

IERBREEEREFIHEDER 0.35 BBH @ IHEEBERRE
150 2H5tE » 98 8 NNEFYER—RX - BEEREBRHZT HRE
NEBRZINNBRERIES ; BEERNEN ; #Hi6hE « MRRixERrE
EME  WEEEHAHYE ; PEIMKERFHERTE - RIFpHET.31
- 7342 A%ER - WINEB RS BBEEH EYIREMER I T =
BEINEE - SETPIRRDIWNEBET ©

ERRRER RIS ERMEHNEE  EEX—THOEBEE -
MERE B R EZ E@RBBIREERAARKNELO0.8mmEY AR ERUTHE -
WRBEBWIRIE @ BRRBIRE > KEBRNBENSREM=Z
E o BROEER  IRBRENENAEER ; BKBUWRSEIRB » ~
ERERRNBESEIER  MIEEEPENEREBEHRESER
Z SIS LEHMAMRKERAEESHERK -

HESNBMNELBIENEN  EMPEINBEUSBBIK
&) - EREESIMEBERKIMUSE -
(3) SERAENERMRAIOIRIZE

THRAMBARLGZENE -
XA M ARERI LY
8y KBERRJE Fotl Fy tY H AR BR3E -

ZBAEFEANME (Temporomandibular arthrosis) XiBREZERAENE @ ASERIEER 2—&E o £ FEREIF -
DEBRAEIES AP D EEZRBRBEHEE > BOREE » RBENEREAATBEARZIERLMLES - HR

b 52 100



Professional Article

FENRATLE T RSN RELEIRUPTSIE -

BILERAEEAHE » FSE LRSI ZBRBEEFHRIIATSI
B o 8RR  NEBHW » T ~ T TWIRIR - WRBEIIDEEFLNELS ©
mEERRR T @ HfiIEAFEREAZERBH —BRIRRT » M2
FREANRENERBE - EERBAIBFERIRRE © (BH14)

AR BRBELESERIEEERE @ T @REWEA - R2ZTERE
RNERET - ESEIFNER » LHNE=RESISMN 0 HFAIEREN
EBROMEFIBFR - EEIABSRENEEREENEIFE - WRA
BEMZERERRMLRERDS @ AMBEMBRERNEZRA -

thELEsR » SREIEIERMRAIISEEES DA ASRES: - FuRlRsL =48
D8 BREBRESHIIIER - RNBOFEBBNEEME (F
MBEENREFRIE) AMAZEBRE @ RBSHBILEREZET
ENEEA

A SRS ERMRAIZ SIREROEOYESNER - FEEREESE
NEFERB RS HE - MEWIHERNNEY X B Y sER BB sREIENMT
Ty TAEMAE L BITHHEINEE ©

4 5 N =

Mo MEEES) - thEM I B LG RITE AR - BIBABFEE > FSTAEX/NARERE - 8B4 - BBR
ZBEEEE  EREIREFEE ; TREBMERZ®ES ~ £5 NSRRI BB ZRERKRE
5 BIIASENI 2 =R T B 8B 355 AN S TR AB RAIEAK °

MR BERE © XS REERE B IREFOITIRES © BSRFEISEEERIVLEEIR - WA
SREEEAENIARARMBIENRARIRRZ @ EERSITEEIRIZIVESE) - MAHHAEENEEYNEE
BRK - TENBEZRME ISR ERBE MRS BRMDINAEMIE - EMREIDEE

HPIRRRFEE AT DEENER - SEHMITETRNETEEIES @ FisERAFOIMELIENE
REEIRETELOER/) -

IERIFARRIB T RBEAE RN EIRNSBETRANRR @ HRIEEBNRANEF @ BIBEEZNEERE
EYSEEE - MLV S EEIRIZATEEN -

THIRIIEMALNERE—TEC :

1. B BIEN NERERIEN RIS -

2 BRAEER » BIRSAS/NGIFES -

3.I5ERAIEEZRIRH

4. TREBRBEBHLWRB(TERA) °

5. BSLBRB—BA—8/)  LESERER -

6. SRFEEENIFEIFRETERIREE - BRBEQ—E -

101 AH 52



g

x -8 - &

7 RARREENANRERDNERERANZ—K - BRERNERE

HBWTEEEEET5H REBENETHES @ TENHERAEPURR EEEESTSFER @ ELE
B TSREERCKEYBEEERMNEN - HINMRERIESHAARDWRET » BYESHRAOFIRNE
B EEAREERZE  SRREERENIZE ; EENESREZEETIREMSIFEITE -

» HISH P B2 2IEIRNEREA

TERFRIKZMAER . FRE+TZEIKSZERE » SELEXAEEREBABRSZE 1208 L6097 - #A
SRR ENBIERERMVEMIL - MELTVIRES FSEMIZE B EEBII0IRER » PTLUARRIE— RS E6I20
RVELERE > TEBERMREEESBNBRER L EFEPES 2 "Hit, RIE - &R IREEIBERBIE
1% 0 BITRM - FIEHN - ERIPRIGHIE - (BH15)

BRIV BERBRFIIEDRNGHNE 0 NESLUNEEBIZERERSE  HEMEAER®
36 =BSHESMUAEEBINDMEB U —ER TR LAZENAS - BIMEREEXZEBHRIBT 25572
S ESEREEEEY  EEREASHAMRELN @ HILEEEREZTLUNE AGKEENRNESR - MEHRE
RIGELREUR -

EIShER Ly 0 RASMAHEBONEITRITERCRIZIZBER/TY
W LCHERRHZF  BREWM BYLASERNEREE - (F[ -
ORBAH) : “WEHBOFE B2t JEEZ2RB - P2
RIKEAE » EZRIFERE 2888
HEARTGEBDEBIIR

FREIRUEERE - REFUBARBRMERIIFTHNERER - 8%
RUBTUGERBBFROREEE EHOVEML » IEhB AN NRESERE 0 FO/E
EERE - KB TENRISENRT  EREREE  EYsFlscikEE
REEME - FESBIUERAZMR - SARSTTHIA @ SREE @ LICRIGERSLUIHNIEX -

FI%0 - E—MRBRANSIOIVUEILE © RIBSMOEEREME L - BERECIREMTRRERER
es{LIEl  LERSPAERRMBINEZE @ BRE EFABISHIREMR - BSEINRRENAREERHY
A ERREN EAEZEEMTRHR - EREERRERBMUEMNENBMUFEE @ HfIETUHRBRZEHRP
BEAEEIRBFIRNTGE - MBERXEBELRRBAITENTE @ MOERMNEERFR K -

RBIUGEREERFOREESE EANEL - NEBEMS @ EERBIIXNPIEERESR » MERE
MBRRENIZIR - AMSHEZERE L - MEFRZRIPENIRRZ RIS - LXRIPEERERET  REDE
BBUE » B EREIVREETBE -

FEEZIRNESIRTEEDOYIEN0 - LR IENABENERE @ SIESNSEROVIEMERASEER - 58 MU
BRPESNRANERERTES ~ L - E=ERROVSENRBNERSIZEMERT - MERHEE
KE B2 RPFERKE - BB R B60D T R40D 30D BIBIRZREATPIERMFIRFT » MIEEITEE60DZEHEY
RRBPIERTE - TRTNEMEBEE "I6RL M TiEE L FLAEIRKBR

1ZEE ~ IEERAIET LV MR ERIBA BIZZRBPIE R FOITHEE » E 5 D EERABFEEIFRARNEE ©
RIBER SN

EEIREAIGEE ~ 15 - BBV E R

AESRBERZA © BT ARRERIIZEE - IEBMNER

HERANEZEER  BEERE—EAMNTEYLBIUER S @ MIZELREERIABIKTEFERAM - B

b 52 102



Professional Article

Q0L - IR EEEAISERHEERE SR A FARR - BESIRBBASHS ~ TUENER » B8R K o

RN E LD BT DERE L » HEZENERS - HEEGHEZ —ENGKRIL - MEE - NMESHRM
BiRR ~ NRMBRE ~ (BERBIR @ IBERRIUENEETRBERNE » BREEEZNTUIILEERIBEM
B E0ERERME » R BUWILEEEE - FILUBIMT AT IR EEAEST » LOEIZEM -

EREEREERENERRE—E @ BIBTEERNZRIVENRS - BIsEREBUBKRNNHERBEF
2 EEREEENXEMmE -
STOREIRRIBNREERZE

DESEBERTEMS » Rl BRE (B » BB CVNEE) ~ BFIR (=& ) BETRE8
BERN (=ZF&) BREEIRN (Z&&)  BER (Z&) FiUl - HEERREEDPIERMAD XM
RYFEHOY T BREBRLU - ERES L FERBERAN=01R - HER Y SN ERER -
I ERFRIFE L E@RIIL

LB RREEEFRNANESEMSIENERIER © RSB PENBREETUT FHEERPERER
BERIN - ERILL Y SHEERERE - HEUR - RREXBFERRZANIESD » BEAADWEITUL °

I EESERADR="I8A5 » BRFPREM—R - BEEBLZHETEF LBEVUR @ BIERAAZE
MBRAMR - BRMHER » NETLRIBMERE PO - BIFRESEPITIFRRIEE) » NMEWL
WERERFHEYLUSHEIRE & (ESEBREIEA

ABNFE-—KREBTSSRLATRERETENMS - EIRECiES » ISk uaRIEESIERE

1~ HIRRBEEERMRE

1. REHIRS  EIRSHRBPIENERS -

2. [RHIBRFIRAS - WBE ~ BERDBERR o

3. HBERIEVKIE -

4. DIBHID - FIDSAEMETRELES - WD ENSMRBIRANBEERERREEER -

5. RIZEH® - EBFEXHR @ TRIPOUFBEILURBRMIME » SUCATMIK - REEZPOVMBRMLE - &
DIBRBES LEER DGR

6. BENEPEILZESHERD &  FFTRNEY - SEEVNETEEER SR - AE BHFE S
BIRERX « R B« AFs >~ HIBS -

7. ZEESHEY BERAHNSEAXASTREMEE - MU LOEFAFRAHNSEREARE &
EHIRIIEEME IR DR ©

8. ERHMHENA - AEHHMERESE - MBIES @ MEHAEIEX @ BRMRBRERK - @8
WERHIEERRZ  KMELEEE -

103 AH 52




£/ s VN (R AU ! = W e

Treatment of Angle's Class Il Division 2 Malocclusions
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Waterlase in Daily Use

Esthetic Dentistry for a Young Lady.
E& BER

A. Chief Complaint

The patient, a 23-y-o girl came to our clinic for consultaion and treatment. Her chief complaints
were

1. 1 don't like the gaps in-between my front teeth.

2. I'd like my smile become more charming .

B. Treatment Plan
I. Phase |
1. Consultation & motivation
2. OHI (Plague control)
3. Perio initial therapy
3.1 Scaling+Root Planing+Lasing
3.2 Old casting crowns removal & provisionalization : #12, 11, 21, 22
3.3 Endodontic treatment : 37
Il. Phase Il
Flapless crown lenthening procedure utilizing Waterlase ( a~h )
a. Measurement with gauge
b. Evidence Base
Tarnow DP, Magner AW, Fietcher P.J. Periodontol. 1992 Dec ;
63(12):995-6

The effect of the distance from the contact point to the crest of bone

HREFESESe BRE)IRES on the presence or absence of the interproximal dental papilla.
2 EIER8 Dr. Dennis Tarnow 1992

EREREHESEE RSkt

= - o Di
SR FEEEMEE BT E2RiReE istance from osseous crest to contact

When the DOC(Distance from osseous crest to contact) is 5mm,
the papilla is present 98% of the time.

c. 5 mmrule
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For Tracking G6 Tip

D. Discussion
1.

Professional Article

d. Proposed gingivectomy e. Periodontal probe measure

drawn on the tissue the existing pocket depth

f. Temporary crowns fabrication

#12,11,21 Old crowns removal ,gingival
sculpture and temporary crowns >

fabrication, # 22 composite resin filling.

Gingival sculpture T4 Tip1W,
7%water, 1% air 1.5W, 30% i
water, 40% air

Osseoplasty without local anesthesia
1. T4 Tip 2-2.5W 30%water 40%air
2. Z3 Tip 2W 30%water 40%air

h. Gingival troughing

Gingival troughing with Waterlase T4 Tip
1W, 7%water,11%air

A

C. Post-op 6months

(]

REEEITIGEE - 55EREEL available root length ~ ferrul length & %0 © IR=Eavailable
root length&8=12mm » Bferrul length&E>12mm » 201t —RFLPIFLRBIED C/R BIRIEE
HvZResthetic evaluation » E9Dr. EE=H075 :

(1) Smile line: high, medium, low (2) Tooth length: size proportion

(3) Tissue contour: texture, color (4) Buccal corridor: wide, medium or thin

(5) Shape of teeth & facial contour

il Technician BEEIRBVA:

(1) Embrassure (2) Line angles, light reflection (3) Surface texture: line of inbrication, lobes
(4) Tooth color (5) Cervical color (6) Incisal halo (7) Smooth color transition

(8) Other characteristics: lines or cracks

BERM EEEEE & iSEEAIRISEES I Diagnosis Wax-up » OJfé Dr. } p't ESeEEERIREAVER
RIBEARTZEESR  BEESESHIRN p't ' OH IBHEMLS » 7EBERTERMAOMR
hEFID - REEVZED A E Diagnosis & Treatment plan » MEMRBEE0EE - FL2AEREH self-
image * TEBIRINE p't BY expectation » A BESTHBEEBITreatment plan o FEEZBEZED @ p'tBRAEISE
SEMEERERFELEFAR » FILUARHIEERIRRNIEH (2R=RIN) » RSEEEBRTEIEIVR -
PR Waterlase il Flapless CLP Z &S B £ EHVEFE » {BProvisional Crowns 22188i6-12
wks » B{fiFinal impression@EMEZ &S o

RESTF BB ER Budget 2B ' BEORIAERYD » RB2ITBEBESH * R S BINEHNE
2o WMRBURENEE ' REREAWEBIN - S8 "E, WRBREBXEERT ' B2 p't BZR ~» ZXFR
BER "BciEH. 09BR BBt AEIRS -
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R ESBEABREVERR
fEE /ST BFIRE KAEBB

WEBRPELRE > ERERSERIPIELEPHRRNMUEL - ORENEGERENRE © IRBtD
K%ID  BEEHRIE - CUOLNER - - MEEEE LA IURKENNSRIT I~ LB
AB2061RE%R - SEERETREIE - SEE S ERAAINHE - FEHAE - ELEE) - MEARBEFLLARER
BRI DBESMIARREERRRET WREWAE  ESMOIARBEZWHBREEZRZS » AMA
ZIERHEY o ABBDARMARUS » ERERR/ZEBRANIE » RLEAARIBA S » EEERM ; BRISHBLHIA » —Ib
BENS  WEARESEAER > ERRBEREIES @ NANER - NAELD  BITH#TET - SF2ALEAR
PBABHED 2 AEMBEHAE ST ARNERRBHEET 3 - MERKMEMHVER  SREERA
A —2%RHE - —2NIK > AMAZE N #BEBTHO @ IBINREMERIDFEHAIE » 8 —FRIF[E -
BIEER - AXBEHERIDRARIRNR - REEBIRZE - 2RAANRE @ EBFHEMAIBNAAREEHEE0
FZPEBIBER » SHEERIUBEEHIRI -

BURMHESEE - AR  ERAKEER TRIGE @ RERETMRE - A 3 BEIAERNE » 5SN
RMRBERR - RiEER - BEAARIEE - SARZEEN—BxBEEES L  E8RREHDE - 811
ELEFUIRA © SHBRAEE - LEPALAKAI TFNERBPEBIER - WRKBIEELBENNRR > 188
BER - EEREHHAAERNE  AZZABRENE A TEBMEES o — ARSI RERE -
S8 FERERR/IAZEESIRGFA @ BBEISMIMREL » BFERMISE ST IAR » —SWANINIRE -
Whk ~ B - ECHVNARBRETS - BN  SRIEE - REIEE @ HFILVBEHARGEEEER
BB - Z RESVIRRRUPIREEMIT » AEBSBEC

WE—HT : 2061 BB EEIL 0 SRSEIMEIER » BLATYERIE » WEREESBENDBS -
BLRMEIRIET - WHIBKIE - BLEAIUINRIE - IWIARIEII B hES) - WHEIED - BREFENF -

EXE o8 } e i

B ABEYTRE Face S

DEWESABBRELR  SBEER i -

RIRAT © &£ BIAR BRI R A M Scapula -

BRI S SIS 28Rk IS colurmn

BREPERIN A DR ELEBEP o I\ A bmense

8 SRR RIEH R EA W I leiEe _m

REXELHORESELNBENE Y/ P & R

B AMEZ0UERS :7?

ANRBERBSD  BAEBER  BR :

MR RIEBAME « ABEN 2585 Ol W A Femar i~

BNG  WEPEFIRYT  £258 A Patela

WSS STEY  BRY LU e (

BRE - ENBERENAZBR Wi Fibuila I/

2 EFaUSBEESEEENR 4 Tarsals 4

ANEAE - BABBESEREZE - VI e —— -

ML BRB RSB o . " Cateancus
EEARABSITHIRZRILIES (RHHRA2005575)
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XigIE BR—EHEEZ—ERAESHNE WRBEZRVBANE  BEBREIRIL » EEMSERANEL
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EE20E - FIFREIER - WERBIRERE - WRF/AITITI0 - ETEMFEZBOINE B Ein RIS i
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BEANBERRFHAE -
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Laser Historical Landmarks

(EHIELMEEER )

Early 1900's : Niels Bohr quantified energy levels

involved.

® MASER : Microwave Amplification by Stimulated
Emission of Radiation.

® 1960 : Theodore H. Maiman produced the first
ruby laser by inserting a ruby rod into a
photographic flashlamp.

® 1964: Townes, Basov and Prokhorov receive the
Nobel Peace Prize for the development of the laser.

® 1964: Stern and Sognnaes used the ruby laser to
vaporize enamel and dentin.

® 1989: Introduction of the first true dental laser.

@  1996: Introduction of the Biolase Millennium all-

tissue laser.
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Bohr's Model [iREIEEY] Bohr’s Model
Electrons have separate energy levels, EO and E1.
A quantum (2Z%) of energy can be gained or lost by
the atom, and there will be movement from one level to
another. The atom prefers the stable, normal state of

EO.

: : KRR &8
Energy stimulation

(electricity, flash-light)

brings electrons on higher level

Emission of photons

when falling back on to basic level

RS IRE
Spontaneous Emission [ BX3&57 ) Spentaneous Emission
Spontaneous Emission occurs as the atom decays from Spontaneous Emission occurs as the atom de
; cited state to the lower ener:
the excited energy state to the lower energy state, emitt e excess energy as a photon,

emitting the excess energy as a photon, or quanta of

light.

Photon Actions [ Y=89/ER ] ESREE] -

Spontancous Emission (Bohr)

AP
< )
L\

N
v

Bombard N mal tron N Spomaneous

Aom with o photon Emission

» Quardum of eneegy ek
e

whech i sdsorbed

JESHUER SENEI

VISIBLE LIGHT [GI&3%]
INCOHERENT
MANY COLOURS
NON-COLLIMATED
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LASERBYTES : SRS IETIEINIKIER -
e Light

® A mplification by

e S timulated

® E mission of

¢ R adiation

ERAMBIR V=N EE IR
Stimulated Emission [ Z#3%57 )
® First postulated by...

®  Albert Einstein

® In 1916, in his treatise, “Zur Quantum Theorie der Strahlung,” Albert Einstein developed the
theory of spontaneous and stimulated emission of radiation.

® What is important from his treatise is that as an atom absorbs a quantum of energy it is pumped to
an excited state or higher energy level.

® During stimulated emission an outside source is used to excite the already excited atoms to
release stored energy.

® Here, the excited photon and the released photon stimulate two more excited atoms producing a
chain reaction.

® The end result is photons of identical wavelength traveling in the same direction as well as

oscillating together in phase.

LASER LIGHT [&51¢] B9=X45%4 :
© COHERENT E#81%

* MONOCHROMATIC @F8t:

® COLLIMATED E@i%* LASER light

Typical Laser [ HEEIEST )

Laser Cavity [Z&5ii%E]

®  Active Medium [5&ME ] : Solid, liquid or gas supplies the photons that determine the output
wavelength and power energy. Suspended in an optical cavity.

® Laser Resonator: Optical subsystem. The simplest system being two mirrors. This houses the active
medium and is responsible for amplification.

®  Power Supply or Excitation Source [ZERHES S How Lasers Werlk

BEJR ] : Responsible for pumping or exciting the

High Voltage Power Supply

9 =atoms

particles of the active medium. Causes a population

Beam output

inversion (&< #H). |

Discharge Tube
100% Reflective Mirror

98% Reflective Mirror

How Lasers Work [ 51 =20a1/EF )
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Laser accelerator [ E51N05%:: )

Electromagnetic Waves [ i ]

®  Frequency [#82] is the number of complete oscillations

MIRROR P 3 SOURC SEMI-SILVERED MIRROR

of the wave per second. EHIRR

Electromagnetic Waves

Okl Mibiiay movH

| Wavelength
Wavelengths
Wavelengths of electromagnetic waves may reach
from some billion partsof a meter to a few 1.000 meters
- gamma rays 0,0001 - 10 pm v ———.
X rays 0101 pm - 100 nm ;reerq:eit;%fsﬂmnu ber: of: complete oscillations of th
- ulltraviolet light 15-350 nm ——
- visible light BHIREAH
violet 350 - 420 nm
blue 420 - 490 nm . -
green 490 - 575 nm Electromagncetic Spectrum

BURERR

®  Wavelength [ J8 £ ] is the physical property that
determines the classification of electromagnetic energy
and lasers are named by their characteristic wavelength

[ £ ] and active medium.

_ Visibie L intraced.
Wavelength [ &£ ] is the distance a photon travels ’
through one complete oscillation and is measured from -
i Nd:YAG (1064nm)
wave crest (peak) to wave crest (peak). i
®  Wavelength [}Zf£] is measured in meters. BURGERS BB R

®  Micrometer [#2£] (1 m) = 10-6 meters or micron (W)

¢ Nanometer [&=%] (nm) = 10-9 meters

BEHLOREE - BRI
Characteristics of Laser Light [ 545894514 )

= S = ; : ]
©  Monochromaticity [E&1% ] - Laser light is all one _:>
————
wavelength (the same color)
BEERIEIE ¢ @B
Spatial and temporal beam COHERENCY - Laser light is

. : Characteristics of Laser Light
in phase (same time and space) ' ;

(E—BAYRIZRETS DEZEEEABE I 69A8(=E ]

©  Collimation [ ‘4814 ] - Laser light travels in a straight

ation - Laser light travels in a straig|

line.

BECHIE « EOME
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Active Medium [EMESTEE )

® Solid State Laser [ E#8EE51 ] : Active medium is suspended in a transparent crystal. The host
material is grown in or “doped” with atoms that will create the desired wavelength. Erbium,
Neodymium, Holmium, etc.

® QGas Lasers [F88357] : Have a hollow tube filled with the appropriate gas or mixture of gases.
Carbon dioxide, argon.

® Liquid Dye Lasers [;REEZHKIEST ] : Have the dye dissolved in methanol or water solvent.

® Diode Laser [ Z1@#8EE57 ] : Semiconductor crystals. Pumped electronically.

®  The Active Medium confers the name and output wavelength of the laser.

® Erbium, Chromium: Yttrium, Scandium, Gallium, Garnet = Er,Cr:YSGG = 2,780 nm = 2.

78 um
aln
Characteristics of Ordinary Visible Light [ —R28] 8369451 ] ! ﬂ
- Multiple wavelengths [ ZfERE £ ] = white light QY)
- Non-Directional [ JEE @M ] 7) (S k_{

- Non-Focused [FEREEIE] ———

Operating Parameters [ {2{EZ8] Operating Parameters
®  POWER (WATTS) [2h%R]

® TIME (SECONDS)

® SPOT SIZE (FIBER SIZE) [ 25K/ (EE) ]

EHEEE © IR » BMWIRENEN0IE FRELEE(I
® Joule [E£E] = Unit of ENERGY [BEE] . ability to do work
e  Watt [E4F] = Unit of POWER [ZAZ ] , rate of doing work EEHRIFSE : I » 55T > HB6A

® 1 Watt = 1 Joule/second

®  Pulses per second [ EMIRE ZZEY] (number of firing cycles per second) is measured in HERTZ

Laser Power [ &B51THZ] vs. Laser Energy [ E&TREE )

® Laser Power refers to the rate at which energy is generated by a laser. Expressed as either
Joules/second or Watts.

® Total Energy refers to the energy used during the procedure. If a 1 Watt laser is used for 10

seconds, we would have generated 10 Joules of energy to the target tissue.

Laser Light

®  Focal point [£25] : Focal point is that distance where the beam is reduced to some minimum
diameter.

© Spot size [HEEXR/IN(@EFE)] : The diameter of the beam at the target tissue surface is called the

irradiated spot size, laser spot size or spot size.
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Power Density [IHZRE2EZ ] : Density = Watts/cm2. The smaller the diameter, the higher the Power

Density.

Laser Power Density [ THERZE )

Power Density = Watts/cm?2

Laser Delivery Systems Card Hose
( BEIBVELE TR )

Fixed lens and mirror [ @EE A E2EE )

Articulated arm [ & EXNFE )

Hollow waveguide [ pZETVREE ]

Optical fiber [ J¢# )

Fixed Lens and Mirror [ BEEHEAEEE )
The oldest and least flexible system consists of a series of fixed lenses and mirrors which allow
the energy to be focused to a specific point in space. Such a setup is still in use for those

wavelengths which cannot be transmitted through other means.

—f—n N
= & 1

Articulated Arm [ $FIEXTFE)

More flexible than a fixed lens and mirror system, an articulated arm typically consists of

mechanical arms connected to flexible joints and usually fitted with mirrors. Laser energy is

reflected off each mirror until it exits from the arm.

Hollow Waveguide [ pZEiEEE ) i

A flexible tube designed to confine and direct the laser energy in a direction determined by the

waveguide's actual physical boundaries.
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Optic Fiber [ i)

® More flexible still is an optic fiber, typically consisting of a < << « /7@—”
7 ;‘ Core
flexible glass core surrounded by a cladding and a protective Jacket . . (-
jacket. Can be used in the contact mode. Not all laser BHEERIA: S

wavelengths are able to be delivered through optical fibers.

BEOVERRE: Jok

Continuous Wave Mode [E&ERIEN ]

® Peak power and average power are the
same

® LASER Settings

®  Power = 3.0 Watts

Gated/Chopped Mode [ BEPSET ]

®  Average power is 1.5 Watts

® LASER Settings

BHOBLEL  EEREI

® Power = 3.0 Watts, Pulse Length = 0.5
second

Free-Running Pulsed Mode [GEEIREET] SHOELEN : EPUYRN

® Average power is 2.0 Watts ;

LASER Settings

®  Energy = 100 mJ, Pulse Length = 100 p

second

BHOBHEL : [REREI

TBHEAEOVER - BVRRERN

Laser-Tissue Interaction

®  Thermal Relaxation [ZVURFERN] is the time that the laser energy is off. This is the time during
which the target tissue is allowed to cool.

® |If we want to cool tissue we can change thermal relaxation time by switching from Continuous
Wave to Gated. Free-running Pulsed laser has a longer thermal relaxation time than does gated.

®  Always use the lowest power setting that will achieve the desired results.
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Thermal Effect of Laser on Tissue

( ESTHHEBBVFNIE )

Tissue Temp (C) Observed Effect

37-50 Hyperthermia

> 60 Coagulation, Protein Denaturation
70-90 Welding

100 - 150 Vaporization

200 Carbonization

Laser Effects on Tissue
Reflection [ 28%] - Laser light is bounced off the
surface of the target tissue without penetration or
interaction.
Absorption [IRIZ] - Atoms and molecules that
make up the tissue convert the laser light energy
into heat, chemical, acoustic or non-laser light

energy.

Transmission [5&51] - Laser light travels through

the tissue unchanged.

Scattering [ 8187 ] - Individual molecules and atoms
take the laser beam and deflect the beam power into

directions other than the intended direction.

Approximate Absorption Curves of Tissue
Compounds

(R AYIRUERER ]

Factors related to heat generation
[ BAESIBRAER]
Wavelength of laser
Absorption characteristics of exposed tissue
Power density of laser
Exposure time

Mode - pulsed vs. continuous

Professional Article

HYPERTHERMIA

COAULATION

BEHHEBEEE

S HEMOER :
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Absorption Characteristics of Dental Lasers

( BiFEEVRIERS )

Alexandrite (2x) 377 nm Calculus

Argon 488 & 515 nm Hemoglobin, Melanin, Resin Catalyst
HeNe 632 nm Melanin

Diode 810 & 980 nm Melanin, Water

Nd:YAG 1,064 nm Melanin, Water, Dentin

Ho:YAG 2,120 nm Water, Dentin

Erbium 2,780 & 2,940 nm Water, Hydroxyapatite

CcO2 10,600 nm Hydroxyapatite, Water
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