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Friction or Fiction? Q & A to Review the
Low-Friction Orthodontic Appliances (Part 1I)

Q & A BIRARERIIGIERS R iR
FIERIRELER (Part I)
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(lower frictional resistance ) R%EIE+E tion bracket system HYE&E ~ BEFIHAIEE

3 EERREMRUBIREN T EZE AR R - #ERZF ligation force
(faster tooth movement) ? bracket slot clearance %522 » passive SLB
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Q & A EEEEENBERERFIRIER[BEEK (Part 1)

H/IN#y archwire I > passive SLB &Ik
active SLB HZKHY frictional resistance” ©
ERERTENZ - R DR EREEIR -
AR IR BB T A
JA B s A BT W& 73 Y first-order ~ sec-
ond-order discrepancies 8% third-order incli-
nations ° S&#EHIIY bracket slots Flarchwire
Z[Ei binding phenomena 45 A 1
o= B (individual variations) » B 5225
BB B9 HE 51 S AR IR - i
active SLB Flpassive SLB &7 #3751
HIRER ©7 (L Q3: R IR IEEEE ARy
H #5581 » & passive self-ligation Flactive
self-ligation B A EHIHEY EAWAE 7)) > 1
RGBSR A A T RN S B AR R Ry
SLB M AGE H RN R A RIS B
SRR R IROR | HIBER -

HE L R EZ AR sliding mech-
anism tAFZTE first-order rotation control -
first-order in-out correction * second-order
up-down ~ second-order tipping ZFHI (R
QI (REEE I RE IE S E R B B S B Y 2
SIEF ey R AR 2 S R s B A A 8
g 2 )RR AV E RS ry 2= 2 o R Y
sliding mechanism —Z[lsingle canine retrac-
tion » bracket Flarchwire [ AEAIEEHERH
JIBUE - e ey R ) 5 2 3 e B SRRy
(efficacy) ® °

2% Kojima #1 Fukui’ FIJF 3D finite
clement study ZFEHEETEEZEH SR B2 HIHY
BRGR - HE R AR H] 2o Ry o B 52 TRy
(FRTES 5 ][] 5 W AU ) LR g AU B S A £

maxillary canine 7E retraction P2 E LY
Big: o [RE%AF ligation force RNIFAERVIEIES
(A self-ligation TH70) » FHELL2N HYJJ&E
it canine retraction -« FHEBHYE > FTdG THIRE
1EJJ& retraction force * H "60% to 80% ,
fy

FEIEAE A bracket slot Flarchwire Z[H]
iy frictional resistance  ffij canine B9 tipping
T DU By archwire size HYBEHITMIRA -

FEEERIR L single canine retraction FYfF
St - R sE TEEEEIE T ) fERR RS
BEEZE - 7 single tooth 9 sliding mech-
anism FREEABIKEEEIE 0URE EFE - MEE
BIBASCRI A B E) - Fig 1 KK L
3% split mouth study HUJE A > EHATERE FRFE
MR ESEAEASH—/NEE - FERIF RS
FHFRIEER A 22/~ (]2 0.05 mm) » 7E level-
ing flaligning ELAS5EEK @ WHEAE] 0.019 X
0.025 S.S.HlERAR - FIFH TAHRIRY IR )
1T canine retraction ° #&iR = {# A &RAVEIZ 5
W BEERAREERERH J18 passive SLB #E)HY
PHEERS active SLB 2K1G% » NEH & E AL
BHEE#S BAE active SLB #A 3022 MM [H
IKf > passive SLB CLf&5ap2=MRAM - ALl
BEAERERMEH > U canine bracket HY pre-
scription A tip H 6 & -~ rotation H 4 & -
torque A 2 FERYZEE M (Damon 3MX: torque
0° , tip 46 ° , rotation 0° ; In-Ovation R:
toque -2° , tip +13° , rotation 4° ) >
active SLB AJRER Ry e = EE R H 3R B 1Tm
FEA RSB SRR -

R DA BREE I SRR R B RUAS 5 - ¥

2008 TAIWAN ORTHODONTIC SOCIETY A%%—%IE%A%%

Hi=



RER/ MR/ EIAX 60

Observation of Single Canine Retraction
(a) Initial = .

mm

1 -

* Damon 3MX k In- Ovatlon R

Fig 1. LLEE 3 fE B#Y interval 3KERZ active SLB £ passive SLB £ single canine retraction FYERFR
KIR - 7256 3 A B EFEEIR passive SLB BIFSENER active SLB % - 15 6 {5 EF » passive SLB

25T ZERIRIRT o

i~ single ZFEi sliding mechanism » a7
IR —E ~ BB —%  bracket A&
HABARAIEEHERH R - BAERR AR S
TERIMNE »© FEIBEIEERAE SR - &
IR it H 8 1 7 SR BUEE A B (efficien-

cy of force delivery) -

Q7 : B E—(ERIRE - ARFENBENRIREF
B2 (en-masse sliding mechanism) TMIE
BE—mAR - BEEBEEEE N B HE
ERREFERIHER ? EBUUBRT
RSBEFRISHTEER ?
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HEVEH JJ(applied force)ZE A S AEF 7
(reciprocal force) HYRIHET » HIPAEEESEIH
JIERSE A DASR Bty ek - ErEnd
o385 1 B8 A (5 P EC B 452 RS IE S B IR M R 25
A LUEIC save anchorage BYAEE > 1M
SR 22 [ TR P P TR AS P 0 S e {1 o B¢
i B en-masse retraction HITEEIHE
EIRE o N IR IR A0 A B AR Sl AR
RIS - SHE SRR 7202 archwire
EBRERTA A1 E) - 7RRN archwire A S 25
JAZEE % & (LA buccal segment) HY brack-

et slots B tubes ° 3EH1 single tooth HJ sliding
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Q & A BB EEFENEERERKHIRIE

mechanism AR[E(Fig 2) " @ ARG T EHES
HIEEFEEE 778 binding > KFErERL archwire ¥
B & ZEERAPARIIREE - MBT AfE#EEE
fEfil anchorage augmentation ZF > 4l
transpalatal arch » lingual arch » headgear
H5E  en-masse retraction €K A
AT 11 AYRHEEB) ' o fE58 K University of
Illinois at Chicago K clinical trial g
H passive SLB A B AR EEHERH T Re 4 EHA
IR Ry ZEHRE - HEWIZAEIC save the
> Fig 3 RylifIK L bimaxillary pro-
T IPRVYREEE —/ NEERIR A 4R

trusion M3

anchorage

It clinical trial H &% low-friction bracket
system HJLAsave anchorage IM7EIEEHIH
debond JFEREMSELTHY conventional ligat-
o BIGHERRESE R follow SAffHH
%f anchorage preparation 23K (1" molar and

2" tied together) > 2L0.019 X 0.025-in S.S.

ed brackets

with posted hook fE en-masse retraction © Tfij

Ra R B

EE(Part 1)

2R PRI lateral profile (Fig 4) #l
cephalometric superimposition FAIZEHRF T
FEH IR
ets HYRTER A B A EEEITT e A5 R
protrusive facial profile FUFESE (Fig 5) -
FRA - HE LRBERENS - AEE
S A R RH TR R SRR AN R AR IR © FEER AR
il en-masse retraction HIEEREZ T B
1A SV JEE R T AE R B B Ry 1R 2 W R B

#E{M conventionally ligated brack-

anchor segment (Fig 2 B) > KIMARTA &
T 2 B R AR g B A BB - H

HIFF 2 BIRAEIERAD > AE OErAEIESE
Pl 2 A B Bl A B EE P T s ISR A
RFA] LU iy 1 6 7 1F P AN TR A 22 [ A
B 12 2R o T AL 29 191 (H 2 22 e o D 5o B i
Q2 ¢ BHAMEME preadjusted edgewise
WG IR ARG EE 2 )58 [ R I LR - /R
ARG REE R FE s a8 W B R IR 5%
FEAIE R 7 ) -

Force for canine refraction

T LY
J\$/

&
| frictional demand area

Force need to add ?

Unknown fnctlon

Reciprocal Force =
Retraction force + ?

Force need to add ?

frictional demand area

Reciprocal Force =
Retraction force + ?

Unknown inction

Fig 2. Differential friction demand of sliding mechanism. (A) single canine retraction (B) en-masse
retraction o ¥R AFHRY sliding mechanism » FTEE[ERIAJEEZPE /170 reciprocal force F
[ o 7£ En-masse retraction § » BEZAHERF ERNBEREP VL BERBEH A FEMEFFE
#ERF 5 M single canine retraction B R B EEEMBENTERS o
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RER/MEE/EIAX 6

Treatment Progress (Follow Damon™ system Archwire
Sequencing & Maximal Anchorage Method)

Initial

5 months

16 months

Fig 3. Passive SLB clinical trial 1L Damon™ System fY en-masse retraction ;& bimaxillary pro-

trusion BYfE A ° ST 2 follow RIFEZAI S UMZERERART ©

Profile Change of En-masse Retraction

Fig 4. En-masse retraction ZEEIRI %
H profile gi%# o
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Q & A EEEEENBERERFIRIER[BEEK (Part 1)

Almost 1:1 ratio

Fig 5. Cephalometric superimposition 38 anterior segment #1 posterior segment B9 &) AR IEE
#8415 conventionally ligated brackets » 7£;%% {Efr] anchorage augmentation 77£ T i&kAY

FEEEES -

Q8 : EEERHBEREMNESIERABEJUR
(Low-Friction Bracket System vs. Arch
Expansion Effects)

TEIRMRBEEAIP A B R o - BEA
1 [ R T 2E B A B PR TE B Al B 26 B i A%
BEBRR IRy I RAVECR - A BB AN E
Je L L JE B i R B A A O R SRR M S CT
scan FEHHHIGHPOR 1 o IR0 - Rl G e
HBIJIEERMIN S - By R SCRIE R A E
A B $E%E IESEE AR & (the bracket) ? 382 Frf#
FfY archwire ?

B A0 FEA A IR archwire BYJEIR
AR BRI EREL > £ Ormco HY Damon™ »
RMO ® Orthonol™ » GAC ¥ Neo
Sentalloy™ » GAC HY Bioforce™ S5 » AN
5B Damon™ Yy CuNiTi wire B HKERN

arch form (Fig 6) « LHZE FAV2RERE
—/NEE R SRR B AG - TTAESE — K
B B 3K EE > Damon™ ] DL LE B A2 WY
Orthonol™ E#J 4mm -

HH EERARFGIERANE arch form HYEIR
HREZWER - RMEVEE S BB ESRE
AR 0 41 Damon™ System ANLEEBER T AR
KANEAR HEER | archwire KHEFIFE
A b TEERgE ] - E B2 EE#EE A
B B 125 R A (50 HI B B NiTi wiire
BEE - WA ~ H8E ~ ‘B R8Z RIR g ER -t F A
WM shaping HIR A BG#EERY individual-
ized arch form HJJZR < Al-Sanea" BF5EHEIE
Damon™ arch form J&E%AKH A E dental
arch form BRI - H sample size Ky 21
A7 > 1T AZSBERT 10 67 20t CPR A 14.7
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RER/MEE/EIAX 6

Comparisons of the Arch Forms

Damon™ (Ormco)

BioForce™ (GAC )

PDamon: >
Bioforce (mm)

0
1485
1572
1:96

Bioforce > Neo
Sentalloy: (mm)

Neo Sentalloy > '”_
Orthonol (mm)

Fig 6. ERF<_L£ & FARY archwire HX/MEZARAILEE: - Damon™ BB R EHRYI arch form H: XA Bioforce™
(GAC) ~ Neo Sentally™ (GAC) » Orthonol(RMO) ° 7£ inter-canine Z BRI K/)\ » #EEAREER o

B)FTREEL » #B By Class I malocclusion ~ A
A 3mm crowdings ~ % skeletal 5 dental
SEAEMSTSRIUESRAY archwire fif
FIMEF? - SRR R RI65E - iF7en =
EFE B - A LUEFRT(T DHRTEHR(T2 - 27
il H)FS£1r9 digital models (Fig 7)2fifiE
HERDEIRA/ N = R 22 b > TaRbEiE g
AT interproximal reduction i e Ef
BRI RN o fil R BB HR A EIYAE trans-
verse dimensions F#FFEAEHEHE FHY signif-
icant changes ° HHEE—/NEHEIIHETR & (the

amount of expansion) A » HX R /N

crossbite

T.0.S. CELEBRITY LIST

B FIRE - ey R/ IR R = #
ST LRI R TR B IR
FIEGZ R & R AR - B3R
##(arch width/arch length) » HG7E F2ESE—
ANE B R W BCE A ET B b B A Ry T
(p<0.05) « FrE#ATEIET AR - 1A
—{lEE A arch form SEFHFEIN © JREIZA
b i FH BE—HUEE Damon™ arch form A5
IERREIRENR AN S - WA SR RIS SR A
arch form -

#irh archwire feftEYIHGRAVECR » HE
B TEYE arch form ARBIEIRSN > KA
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Evaluation of Dental Arch Form Changes In Cases Treated With Damon
™ Arch Forms Master’s Thesis by Jamal A. Al-Sanea Univ. of Illinois at Chicago

Fig 7. Al-Sanea" % F;& &R F0;4E %RY digital model H%2 Damon™ arch form FTi& Rk AY archform X
INEZAREEE - (A)-(D) ®I A laser scanner 5% 3D digital model AY3EFE o

AREIEEA: ~ bracket slot #ylabial cover »
ligation type » &4 wire AR FHEHLAYIIEK
/IR T B R 7 S S AR AT RE E A A [RI AU S
e HEARM - HAGHISOR AR 28 E
AT E AR RIS - R
T B LRI R BRI AL RER 22K T R 548
RAMECEERS )28 E R TR RR 1% -

Q9 : KEEEHFEEIRE AT active self-ligation
0 passive self-ligation FYE$HEEET - ¥
third-order torque control FISZZHFIF
] ?

TERGIEIRFE AR 2 H » third-order HY
torque control ¥R EEHFFIISEE ~ i
Mk EEREHITRE M — B PrEIEH E A
1 o O'Higgins" FEFHEFIS torque control
HIRFgErhEE 3 - 5 5 EERYRTA torque SO S
i arch length 1mm Byt o FEEFEEE
JRE 4 > % passive SLB HIREHEF liga-
tion force HIFFFE » BLELILGE archwire HYA/N
Fll bracket AE % pre-torque FHRE A2
third-order torque ° 5T ZERIREEANEA
passive SLB HYJtorque control HiFZHE
%E © 1f active SLB HI5Z % active spring HJ5
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RER/ MR/ EIAX 60

In-®vation

Fig 8. BRITE.L active clip BY5%515 7 12t seating force 7E archwire L » &Rk bracket slot 7£
occlusal wall #1 gingival wall FIREFRE o HH 3rd-order toque RIZE 4 & 7A5E archwire 0
bracket EHY gingival slot wall #1 occlusal wall FEpk binding » FTLAEB4 22212 H active SLB

DREEA BE—7H toque expression BIEEE o

2 5 HIfif active spring MYE%EHTTDURR LS 7
ligating force ZK seating archwire EBj
torque control * {EABEAKI Sy active spring #Y
M EAERGIEIRROR R Al RE & A AR P I K 5 1F
FHEYHREL o Pandis'® SF823 LR A LTHR
FE LR 2R AR FEMER active SLB (245 In-
Ovation, GAC #1 Speed, Strite Industries) °
FERFEBIIE NITI MER active clip AJLAEAE
ST T50% , Wy stiffness loss ° ¥ clip fE
bracket slot WHJEGT > 223 Harradine” 585
active clip WYE%EtE T# clip Al archwire #
filifiE Rk T bracket slot ££ occlusal wall 1

T.0.S. CELEBRITY LIST

gingival wall FEAIARFE o R FERAvEET
& H toque expression WA T AHIEEE
(Fig 8) °

FAR BFE third-order torque control i
S H? archwire flbracket slot AREAFHE
AW EIER - FrLAEEEIH JJ4E third-order
dimension _FTHEEAY A LG first-order 1
second-order HYFT#FHY sliding mechanism »
HEEMPFHM - Kifij& archwire Hl bracket
slot wall Z[f9 binding » THZEFE archwire
kil bracket slot Y occlusal wall I gingival
wall & [HfERE MR U JHEE A2/ torsion force >
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Q & A CIEEEBNBERERFIVEI BT IR R K (Part 1)

Third-order C.A. "Torque Control”

Equation of 3rd-order Critical Contact Angle:

cos ¢, (AH )+ sin ¢, (AT ) = SH *

Fig 9. Equation of 3rd-order critical contact angle for binding ° AH = archwire height; AT =
achwire thickness; SH * = slot height ° Archwire i cross-dimension BYK/\iEK » BAERY
binding #3RRii#liX - i torsional play B\ - B+ AT A0 » 72 slot depth EIAYIFRL
F » third-order critical contact angle 2 bracket width #REf - Bracket slot height #1 archwire

K/\#378 torque control HEEAE o

A EPE third-order torque control HYPRGERX]
+ - B35 Kusy" & 7 #2t second-order criti-
cal contact angle theory 2Kf#FE binding 4h
(A Q3: {KEEHE IR B R AR H $H
it o 14 passive self-ligation #lactive self-lig-
ation HZFEIIHEY EAMARE ?) - HE L
HE— & K H B model £ {1 % third-order
dimension K& DFHEREE archwire Fl bracket 2
HRBFR (Fig 9) - A2 - HHREARK
/N#Y archwire (0.016 X 0.016, 0.016 X
0.022, 0.017 X 0.017, 0.017 X 0.022, 0.017

X 0.025, 0.018 X 0.018, 0.018 X 0.022,
0.018 X 0.025, 0.019 X 0.025, and 0.021 X
0.025 inch) FIPYFEA[EIRY bracket widths
(0.070, 0.100, 0.130, and 0.160 inch), &Ht
VUFE A [A] Y bracket slot height (0.018,
0.0205, 0.022, and 0.0245 inch ; JE slot
depth) ZREIZLH torque expression R > ZEH
FHIEK/NP T archwire height ; (4110.018-in
HIA/IME 0.018 X 0.018 ~ 0.018 X 0.022 B¢
0.018 X 0.025)fEAMHFEIA/N T bracket slot
height ; HFRAREGKFAHFRY third-order
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Controls? (oi9x.025s.s.,

32 weeks of treatment)

--

Damon 3 MX

In-Ovation R

Damon 3 MX | &

: |
!
\

® PN oy £/ 1
=N A 7, -y " L5,
A\ 5

. By

o5

¥ i y S P
Damon 3 MX ! In-Ovation R*
e - o %y
s 7 4 L,x, .

Fig 10. ERE_ELL split mouth 75741 active SLB i passive SLB B third-order torque control B9
F14% - $£5180.019 X 0.025 S.S.HFHIEAYHER » 72ERPE LA S # IR K third-order inclination Y

Z R » JAmHH bracket base [ZE&RKAY

critical contact angle - [fif H torque expres-
sion FHILHA bracket width A/JN

Badawi"” FFEEWIFERIA 0.019 X 0.025-
in S.S. ZKWf5E active K passive SLB #fjjA
torque expression ZEIZEFE o S8 T T
active SLB (% In-Ovation, GAC 1
Speed, Strite Industries) F1—f# pasive SLLB
(245 Damon 2, Ormco 1 SmartClip, 3M
Unitek) s & HAEAR R FEHERY third-order 4
& & T2 torsional play Fltorsion
force K/ - 1E38 L5 AN H S IELCE R
the SRRIELT SO ESEA MR E R A A B
FY bracket 2R LE#E - 525 active SLLB ¢
7.5° BA4HEEAET torque expression - [fij pas-

T.0.S. CELEBRITY LIST

[RmIEEBAEE

sive SLB HIR#KIY 15 ° A BAsAAED - 7€ 0°
F[35° MREMCT 0 active SLB HI—HEA#R
1=y torque FRH o MIAERRPR_FARE R #EIR -
HA active clip By active SLB FHLt passive
SLB A4S torque expression e

Fig 10 RlfIR -$#5Z split mouth study
WA+ IRBRIH AR > REANERY SLB
f1& passive Bl active SLB » FAMLLHEE 8
JEHY interval ZREIZEAIE SLB kA% - 18
SERUHE active HH passive SLB A#fH  miA &
MEFEA canine bracket HY prescription HANH
=S M (Damon 3MX: torque 0° , tip +6°
rotation 0° ; In-Ovation R: toque -2° , tip

+13° , rotation 4° ) ° {58 32 EILIKHE
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torque expression 2 0.019 X 0.025 S.S.HEF!
TRAEVZZ M - TR SR ARG AN ) W 1]
third-order torque control HYZEHI SRR
PR A R AR AR AR A #80Y in-out f7E 1
SERRARS R AEE 2RI bracket base HIERE
R/NFEFRMAK

ot 5 DA b BE i A RE R LR el PR W 2%
R HBfE active SLB {ERGIRAE EIGH #EAE
G N torque expression - LG pas-
sive SLB H7.5° BYZEME - BHALEREFE] slot
height K/ME SLB (410.022-in BYA/NE
0.022 X 0.027 ~ 0.022 X 0.028) * PE third-

order critical contact angle HJ5& archwire 7

SR/ o MEAREEAE ARG IEvE R > pas-
sive SLLB Y torque expression & active SLLB
W > DAZEAESEH#EE K/ MY archwire #8747 RE
express effective torque ° 2RI » A1 finish-
ing wire £ bracket slot FAREHHEHKIEZ
torsional play FYSERE » BRI AR passive
SLB RREERFLAZU torque control ° ffi A
activeSLB » WHEAHEHE VNI 22 E 1
BRI active clip » 4 A express effec-
tive torque HEHIRAY -

(TR = A K2 B R S B 723 T
TSGH-C98-109 i)
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