Bi&i@E THE CUTTING EDGE

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

Q & A BIRRREERIIGIERS RIRN

BIERIREER (Part |)

I E2R /MBET ZIAX® EET

E’.‘i E VLI AN EEFEE 1745 [F 82 B R A% (low-friction bracket systems)— B #5557 545 F BET:0 55
ELIRA T ETHEDI AR BN SR (rapid tooth movement) » AL HEE LB ZAIAE IE 4B E L A9EIZ K& (less
visits) ~ B B e iR [EI52 6% (longer intervals) » 1B 42H44 /0% (shorter treatment time)&1E
o BHUKMSAIRHIIRE © BRI « BREHINELEITIREGE R & R B K B R & FE T R B
IFFIERERIEBE BT A B EBIUREF » KX B2 E BRIERISHIBREFNEE - mIFE
ABYEE BB EIERR IR E TS 7 KX BRIETEIR 1745 IE BERRERIA T IEIURRZ B 1B E IR
A [BIfEE B AT EEFE 55 IE 28 B RARHI B ER 5 R38R » LUFU B2 A1 BB e BB H PIHIIRA
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wire EEAERY bending 1 binding FYFEREE DU
A friction TSR » M iRASEIRE 2 A #)7
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[A] ~ SRR/ ~ SZRFASTAYIE LN center
of resistance WA E » MEAN RS EEE)
F R o FrLL - BLEFIHA A archwire B
bracket EARTIRARBH A @B S - HE
A A5 B 1E B8 R i HE Ml P2 061 2 F 807
JEIEIA T B3R 5 T B A 2 R B ey A=)
1B FEME » archwire B bracket A& 74
BRI > AE — i R an th i B A — BRI
B o RSO BB EE R R IR S B R B
IERER R IER RO iy Ae
AJRERYSEEAI BRI - DARIE T AR MR AR
FERERHER B RS2 SRR BE B A 5

Q1 BEEZENHBERERNHNEEHTERE
PIEFEHSBE R T RSB T E
#%8)(Better Tooth Movement) ?

Khambay® S22 PG EFLARAVASER T
= Hh & self-ligation > elastomeric

modules ELARGHEMIY ligature wires > F5H 8%

B self-ligating brackets(LA N fi&if% SLB)#EH

AR EESEBH T - 2 5 fERG IE AR B SR

Hh o Bl archwire B bracket slot o [EAEESE

FETTEIRFFE LB AN MO -SRI AN EERS BT

Syt gEERfeH: SLB L conventionally ligat-

ed brackets HEARAYEEEIH SR - EIF

BB 28 A A5 ) 6 (E 2 B R R 2R 2

e R IESEE P LA S TR 70 - Bilg &

B~ BEFEAEIFAZ (biological compatible)

HIZF RS BRI BI IR - H A R R R4S

JRERHBER ELit 258y dimension Y arch-

wires DAHR HEBER BLEFREAY )0 & 5 A B

PR self-ligation #EE%ET » HEER 7K arch-

T.0.S. CELEBRITY LIST

wire #{E#{ bracket slot M o B/
archwire size FUMERR 1 ] IGERTHE 45 A Z8EL
HIZF ] DL fully engagement 411 > 56
HENE » f£— €M bracket slot H1 > &/
archwire {#15 braket slot B archwire HY=J&
ZZ[E# clearance M > AEEARY binding #$3R
Kk FBE > BN %A EA ligation
force ZRENHIBEITEA - ERAEYHE EFR%E
J* normal force » FHARULEEEHE SR/ INYY crit-
ical component » Fit DMEEESE )48 AL R
DB B TR - m] DARH B B AR
B

FHPMEC BRI B E R R B A continu-
ous straight-wire appliance ° f##f preadjust-
ed brackets & #4419 unwanted effects » 41
B highly impacted canine A& &Rk lateral
incisor J first premolar 9 intrusion ~ inci-
sor #Y flare out Al bite opening ~ loss of
occlusal contact FZEYAHERER) (Fig 1) &
5 T B8 7 S ] DAFE AR EE RO BR 8 N L8R
By = AR > BE_EAEERIR b DU R [T e
MBI cF (Fig 2 M Fig 3) AREEE
I unwanted effects » {HZHGATAA con-
ventionally ligated brackets BZE ° 35269
HHE FORSHE 2 AR R ARG IE B AT 2
B H o] DA R HAN light elastic /AR
R ST IR aRORAE E AR " - FRDL > 2
ANBUEYE - SRR S E R/ - 76
IESEHNAN PR B G e EESEAT leveling and
aligning FEBERVAE SR A RERAIGETET vertical 5
horizontal By /5[ ZEA# bite correction © A
T B RN A et B 2 ERIRAY Y IE
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0 & ADEEREBEIRERERRNNSRBERX (bt 1)

#grh ] DUEE B (K EE R 70 IE S B R IENR 2 T conventionally ligated brackets TEHFFIBERE S
HIEFE Y unwanted effects » M EEREEIHY alignment efficiency K efficacy BF&RARSAEHE—H1Y

Fig 1.

Ei% LR R A preadjusted brackets RS E)
high canine EE& &R lateral incisor  first pre-
molar B9 intrusion ~ incisor i flare out #0 bite
opening  loss of occlusal contact % A94H%]

EE o

Relatively movement of anchor segment
Anterior bite opening/ Flaring of incisors

Loss of posterior occlusion

6 weeks
0.014CuNiTi

12 we:éks

Fig 2. ERk LU E 6 AR BHNFFIIEERE 2] - 7£0.014 CuNiTi {EH 6 E#& 1R lateral incisor »
first premolar #1 second premolar B9 intrusion ° Z1BHESE 12 BiFE FABERERIIRR © (from
Damon2™ clinical trial, Univ. of lllinois at Chicago, 2003)
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RER/ MR/ EIAX 60

Observation of the Correction Process

24 weeks

(6 months)

Change to 14*25
Damon CuNiTi

Fig 3. (#%4& Fig 2) Rk LIFELLE 6 BREIRIFFIMHERE » 7 18 lBEFEEIR impacted canine 24&EA
FACE » 1B 2 bite opeing & occlusal plane canting IS4 - 2 24 B E 0.014 X 0.025-
in CuNiTi » 8 32 #B5ERX canine leveling * {8 incisor flare out * bite opening #1 occlusal

plane canting H%Z7E ©

Q2 : BEAMERRY preadjusted edgewise $BIE %
BAMEERNBERTHLER  H9F1E
fIBIERPRFI 2R TR BB EIR NIBIER
AR ?

FEREMRIRL 2R EE TS TR R - B

FERE BROME S 2 T R KB A AE 38 [rictional

force fll clinical performance Z HIBIIRAIE

i HepEAREE T SLB Ml conventional

orthodontic brackets ¥ A EiFE BRI ELEL -

Pandis 823 " LB R _E Damon 2™

SLB (Ormco) Hiconventional brackets

T.0.S. CELEBRITY LIST

(Microarch™, GAC) H¥ NEHEZHEHHE G
HINRATEIRROR - 83k 54 AR ARF& HASE
15 > Hrp SILB group #1 conventional bracket
group A& Ry 27 £i7 » $%H Little's irregu-
larity index 434814 28 {lil dental arches #2751
s moderate crowdings ~ 261 dental arches
#5351k severe crowdings ° WAREFT{E Y arch-
wire RN[HE > #H SLB group i 0.014-in
CuNiTif10.014 X 0.025-in CuNiTi ; #
converntional group A 0.016-in CuNiTi 1
0.020-in medium Sentalloy ° DUREEBA7H
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0 & ADREEEEIBERERAHIRIEEBEEX (Rt 1)

STEA BRI ECR © S —EfCERATIR TR (T1)
ey WA R R 7] — 7 1 B8 Al 1) i HE A A
JEHT AT AR 5 R IERR o B8 T EFC BRAY
IRFFETRG(T2) IRy AT /SR A B RS S RRA A
HEZIEEE - RERZEHIRASIN S © SLB group I
conventional bracket group $ffiA NEEFEFEN
crowding allevation {3 G #E =5 - RimMEHR
moderate crowdings * SLB group HHHRAIHE
HI3EE - 1B conventional bracket group
T2.7 5 15 0 A2 GERRHY R R E R ERY
crowdings i AH > ZEEEGREHEE -
alignment Fri& AT ET Y proclination » 1E
SLB group —kx# A1 H ARG A2
LI Scott FFEXF 10 DI Ty g 3% HY
research protocol Et#E Damon 3™ SLLB Ei con-
ventional bracket FIEFIRZZFEME « H By multi-
center ~ randomized HY clinical trial » By T 73K
bias > H 32 RS ERT 30 e PR 16.27
B)PTRARL © mandibular incisor 55 to 12 mm
iy crowdings - #RFEEIREREE S/ NEE - R
Little's irregularity index 1 Pandis" FIRFFE
EANE] - H5E a8 R E KAy archwire fi
NEs > o3l =R ERE B - 25— Riaiai(Tl) »
5B Rl 0.014-in CuNiTi Z#(BALE M
0.014 X 0.025-in CuNiTi) (T2) » ZE=FfEH
0.019 X 0.025-in S.S.Z&(T3)  FEH— ~ H—
LR — RS BYHY study cast SRAHIE HAFSH—
B —{EFSER(T1 A1 T3) A lateral cephalometric
radiographs FlI periapical radiographs FJfc#5k -
i R T B —BAARRIHEY [ (rate of initial
alignment) > FHEAKIE A BEERZE P >
0.05) » FEAH AT ARSI IZRRIEE &2

LT IRHET RS - B - A~ BREIESE
BN AREEZE - TSRS inter-
canine width# & - arch length %% -
mandibular incisors [A]fij proclination * {H &R
MG FAE BV A M AR - RIS R i
Miles" & 2007 4 #9 3K # & h #f
SmartClip™ passive SLB Hlconventional
bracket ¥ 22 M B PAE R ML - &
s&—1{ Split mouth study » JRENZE[R—1#5H
A » [A]—arch WY/ il - FCEARIRYRE ESE
B o AEIRBRE —/NEE&ER > M 0.016 X
0.022-in S.S. HMINITi coil springs 7£ 0.018-in
1Y slot H12L sliding mechanism f# en-masse
retraction ° 75 5 FABIZEHIF canine bracket 1
Ist molar tube Z[EJRYEEHEE - HE 19 £75%
A+ 420 1 arches 7 & B BT ZOKT AR AL
2 o FEEBEE SmartClipTM SLB HIRSE5H R
ks 1.1lmm/month - [ conventional bracket By
1.2mm/month - {HIGAEREEHE: FAYZSME -

Q3 : EEEHBEREPTRANBHE &
passive self-ligation 0 active self-ligation
HFEaIBES LB RARE ?

BHERTAZER SLB > EZH controver-
sies 2 F AR R EE S RH T ZEURT bracket
slot wall _I= labial cover > ZRH[I ligation com-
ponent A [FEIFYZEE -

B 5EEE ligation component HYJETH > FLig

KoBEN T REAE SLB Z#iHEH elastic

¥, stainless steel ligature wire FTFEAE R » HAE

FEclip ~ slide ~ cap F&tET Akt ligation
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force B¢ seating force #& archwire ° ¥ F >
active SLB AJLAKIEy clip A5 SR RIZE /2
slot lumen B archwire ¥ 2  MiHSAE
WS IEA IR HRF TR 4R Bt EE 58 4592 ligation
force M passive SLB ¥ H 528 HA WM
labiolinigual control 8 rotation control ° "~
i HE [ active clip ZEfZ slot lumen AY#E
B 2B T # archwire Ml slot Z Y clear-
ance %\ ~ gingival wall B occlusal wall A~
BRI N o BB AR - 0

U HEE ) TS R s o R Ry
F bracket il archwire fi# I EHEIFEEE
FBR - B & archwire K& size

sectional dimension, material properties (4[1

Cross-

mechanical #1 thermal characteristics ) >
bracket ARG HY bracket width » slot height,
slot depth » # slot wall B £ J& IR (40
rounded slot wall) » LUk inter-bracket dis-
tance fl ligation force HYR/NESE » FTLITELL
B R B S A - AR > Kusy and
Whitley"* Bl bracket #1 archwire «Z [E]HYZE —
FEH T D E R A (2nd -order MD tip-
ping/angulation)sKf##E binding M1 friction -
fR 7 A E I A E B AR o JRED eritical
contact angle of binding (Fig 4) < & binding
BB - EREE B E R P OOE TR AR
HEAEERERH 2R3 > JRH] ligation force @4
JEEFEEH JTBE - & binding #EERE > BEE R
F PEE $2 BH JT B9 K /N8P 42 FH binding 2K -
Binding HYZEAAERRIR_EIRRIA Y malposi-
tion AL E S A » ELAC KR bracket slot #ll

archwire FiTRE tolerate B 3D clearacne ° MEFH

T.0.S. CELEBRITY LIST

RER/ MR/ EIAX 60

B GRS EERIFRIAIER 0 binding BLSIHK
o BEAERAAEEEE A & T -

Bl {# passive SLB MY JEE # J7 F B K 7~
active SLB HHIRCARBEZ M EAINEE -
thinna SR o REFFE IR [ I B Al R B
B2 T RE SLB BETAYRRTERIZREL , Mk
FEHEIH ) ERUBUBTE - AAEEITSE R E Bt
& RIEFPRAY clinical application » AT LLH B
W52 it single bracket %8 FRHEER A
IRy multiple brackets i HAEFER & AR IER
oL - HEBIYE single bracket study I
multiple brackets study FIWFFEHERAE R
Hyfdam > L2 IR A S B HE YA IER AL B
(crowding,1st-order, 2nd order to 3rd-order
discrepancies 55T Y archwire i
bracket slot Z[EJfY binding & E % BEHE ]
HIZRER « 0 FHESIRY archwire SME (E#HH
HIBEFIRE » FA bracket slots H3EH LAY
clearance 2K FFEEIER » binding T HE
EFEHEY AT B R AN IERY bracket slot ZH - i H.
—HZFEBE) T binding 15 0] DURE P ib 5
Ao AE3E I b B BE S £2 (B K bracket slot
clearance ~ interbracket distance ~ # liga-
tion force effect &> binding rate 19 SLB »
W R B I RBE I system -
Active SLB %2 active clip BUE%ET » & 1#H
FHEA/NEAR B9 archwires &l passive
SLB el - & HIEEH B TRy A5 R & s it
passive SLB -« #A[f] » & archwire FIA/Me#HE
B SR brackets B arcwhire FEAE
1 binding &M ZE; > passive SLB Hl
active SLB HIg L L#F RN - 2
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0 & ADEEREBEIRERERRNNSRBERX (bt 1)

Kusy's Critical Contact Angle Theory vitro FE iSRRI MR ERY SLB Rt kil %
MY THE > SRIMmEHEAR A SLB 24 in-vivo FRIRF
1. TIRYRIEIIGE - BE5ERH B E BN EE
0= Oc ' |2_m BRI HHE K < 3522 R R
_ L1 — , . . "
= FefE 2 > SLB B conventional bracket &[]
Second-Order C A, B2 e AR RUER RIS OE RS T - PN
o SIZE) —(WIDTH)
" (SIZE)ISLGI]tf(IfTJ(_‘JTHljlfSiOT)’ +:mrﬁ)’—{s;zz1"1°‘ ERRAEYIRR A o R AR A IRIEEFOE
Explanation of Frictional Phenomena ﬁ%ZF'EEIE@%gﬁ‘l‘i»ﬁ%ﬁfﬁ(individnal variation) * Fif
@ = #lc, RS= Classical Friction+ bindin
A LIS BRI )« AT & AR
@) => fic, RS = notching (NO) = = B . n
Flg 4. EE Kusy and Whitleyw,zo FE?ZEEH:IIE"J critical %EJ:E" :&TL)\EEL%E’JER % % ’ XEHHIE
contact angle of binding 2 3K fi# #2 ERERIEREERIRIIE » B HIRKRE I -
resistance to sliding (RS)#A binding ° Ltt . _— o
B8 % % — B 5IEE mesiodistal tipping (Fig 5) FlfipRk HEEE#EZ split mouth study Y
AYIETL » bracket slot#X + bracket width 5 A FRENE R - CER IR SLB
i#/)\Fn archwire size /s » FiZERAY critical i
contact angle X * E4HRY binding #3< W passive B active SLB - RAILUEE 8 3
/) o Critical Eontact angle E"Jf*iﬁﬁﬁé f9 interval 588% 0.014-in Sentalloy (T1) »
BianE f AXFTR © RS = resistance to
sliding; Bl = binding; NO = notching ° 0.016 X .0.025 CuNiTi (T2)5 5 IFHEHY
JE 75 (HIRE I B e (first-order labiolingual
Q4 : B F—(ERSEE ) FHEERDETERS ] control/ rotational control )AJsZ2E (Fig 6) ° 7£
AR EYNLET » 5 8GRI SERIHE active B passive SLB &#fth » Bl @
MERTEFTCMEESERDARMELRN ¥& canine bracket Y prescription HANFEIIIZE
EEM? F: (Damon 3MX: torque 0° , tip +6°
R TR B B R R B BT R CERI R rotation 0° ; In-Ovation R: toque -2° , tip
A BB E TS ERY L FIRS R 0 A HY in- +13° |, rotation 4° ) ; ZRIMAE 8 FHLHIKEEIG

Split Mouth Study:

Active Clip vs Passive Slide

Damon 3 MX . In-Ovation R

Fig 5.
FI A split mouth study KR EZR A FEE ZR indi-
vidual variation BYf5zE ° fm AR5 BIHF active

Gvation Damon 3 MX K passive SLB MR E » EFHERRTMA
- EX/MEINITi wire REIZ bracket ZRIHEE
p o
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RER/MEE/EIAN 6

Observation of First-Order Controls

|
™y ‘
™
Damon 3MX

‘\:ﬁr""".-h; T
-
A
| .",?’ \

. Damon 3MX

/

In-Ovation R

In-Ovation.R

 Damon 3MX 8
* = — y e
- izl

3 ’ 0,014
- Sentalloy

Damon 3MX }

|
|

1 y "

:- 8 weeks
| .

I

Damon 3MX

16 weeks

16.by 25

]
|
!
i
1
|
I Damon CUNiTi

Fig 6. LAEIE 8 @AY interval ZREHZL active SLB £ passive SLB BY first-order labiolingual #0 rotation-
al control ERFRIRIF o 7258 8 ACEA B L SLB ZEBHEERIZEE M - 75 16 B RMAIFT

[7] SLB #B5Thk alignment o

FORE > R FIEIERS BRI ARER - BRI
NE G B HHRY ] ERASE - 82 N 1638
RANGEIRERES - [ - A5R/2 active SLB &
& passive SLB » MEARGE HIHAEY ERYAZR
M i B e B AT A -
EERERIS 3 2N [H] SLB JEE#ERH TRy
i o TS B R B Al 28 Ry AR EE #ERH
H AR AR BT FIRGIERCR - AR1 > FHE L1
#4 bracket B archwire AFANGIZAHH 3D &1
JFiTEERY binding {15 archwire #5E £ 44
1) EAFS B malpositioned FYFES > binding

T.0.S. CELEBRITY LIST

phenomena SLAEIAMERR =AY BEHERH JI/EK
R IE S ESRE T SRR AR R
RIR AT DU TP AERIREL ) = 511
tip * FE torque FLEELESAE -

FriL - HREGIR EAYB S B E A T A
[ archwire ; » 1l HAE " AT A RIS B #0RE
# fully engaged ; WYIEM 2 T > BI{#E
binding #4 > frictional force #fn > H[I
2 A EAY SLB R - {H [F] 42 B A {5 EE 5
BHJHIR1E - &S 5ilk binding BGmeEH
R crowdings ©

rotation °
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5 BHELREZRES r MABABHK cap (Edgelock™, 1970; Opal-E™, 2003;
Tldeal Self-Ligation Design ; » ERJREEE Oyster™) ~ Tpassive slide ; (Twinlock™,
fiMBLE R4 ? 1996; Damon SL™, 1998, Carriere™

SLB By H #H5%ET— EH MG I BEAfe A 2006) ~ Trotatable arm ; (Activa™, 1986)
MEEEEL— » HPARNINFEEERHARE " rotatable cap, (Mobil-lock™,1973;
Fi BRI ~ o5 AROET RS ~ g ~ 2581 - Tenbrook Axis™,2008) + "passive clip |
SRR - EBEFLE 1930 £ HBRNE (Time™, 1995; SmartClip™,2003; Vision
—EESEFEIEERS > B ligation LP™, 2008)~ LIl K& T passive Lid
force (U = » fEEET EhPRS Tactive | B (Discovery SLTM, 2008) : [fij active SLB Y
ligation B2 " passive ; ligation K437 ° ligation JEARIEKZ 2L active clip y G
Passive self-ligating bracket 9 ligation JTf4 ks E(Speed™, 1976; In-Ovation™, 2000;
(ligation component)#&F LU " passive Quick™ , 2006) °

“Oyster”

“Discovery SL"”

“P ‘v c £i)
“Passive Lid” SRR S

== 1995
“Vision LP"” | . .
“Passive Clip” TIME

Flip Clip style “Passive Rigid
Clip”
“TenBrook
= 1973
Axis"”

“Mobil-lock”

“Passive Rotating

Cap” “Rotatable Cap”

Fig 7. {TH#AR? 2008 B self-ligating bracket 55t o BLBERIGRETILE: » BEREERAM - MEFIK/MLEE
EMRE - BIHFARBEAR T passive cap  lid 5% rotatable cap %% ligation 525t - E/RKX&%
Y SLB RF AT LURERE E BMEERAR S ERIFEK ©
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#reriZ: bracket designer F1 bioengineer
¥t ligation component FYAEE - HE AR iR
HohBEAFE T 2% (Fig 7) 0 ARimEREE
B - e HEA/N ~ Bk (geometry) ~ #4
BAIERIRBEA I @ EA5eE DA IE R AR
HYLEHE o BRARRY self-ligation design F-EEAYER
FHE IR B AE
D)LZEREE ligation TLHAA B SBR[ A Er G
IERY IR & Hh g 4 8 (distortion) ~ B35
(broken)ifi&ZE1EH °

2) WA TEAE NG IETAIR T 2R i HRRE 20 4 it
archwire [} #l £ bracket slotZ th (be
secure) * A L E B TR SR
T6IE > T AERCR -

3)WEAEH TBHAIRA AR AMETE HA S
NGHR Ry o fiti A B A B ER B B TS s s
FIRHZE -

A)INEFET archwire EZHE fully engaged FEFT

T.0.S. CELEBRITY LIST

RER/ MR/ EIAX 60

A1 brackets il H A& &R bracket 1Y
debonded - KIRsBRIEZEF AT LY
R ARG ESEH -

SYIHA DR - AT RS R BB ETREERE (HY
HIFTHCA archwire ) A& g FAE IERHEE
Bl Rl — AL EGE RAYIRIEE - 1 ELREES B
DREIERSENA S chair time -

O)H BIERF LU - N EERIR AR S BRI
e o

AN Er BB R N IETE M -

S)FEHEAR G EEFEEH JF ligation force ACESB)
R BT RAUAG IERES] - HRTER 1758 8 Ty
R PIERE (E BRI R ERT A ~ oAt H rhif
ROGE RRES T AL RS - T B Ay
SLB %&ifft » 2 FARCASEi HafthfEk -

=

(FE PL ISR = A8 R B R (E S T FEa T
TSGH-C97-106 328)
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