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MAS(Molar Anchoring Spring)Ql
20| S0 v BELAN o

A& Ay

A vpEAQY o R FAR FUAUA AYGPFA-E Hadsr] g8 ALY FAE H YA
£ Molar Uprighting Spring®] 218714 & ¢-&3tn nt2AAY 9] B3 & o] &3l YFH R Abgo] §9]
3t Aol AX o] 2AHHA -E?} 73’*]'°]%-(uncontrolled tipping) 59l #2H8-& Ha3 & 5 Sle
#4291 Molar Anchoring Spring(MAS)& m¢tslgith. MASE 9 A48 A3} vimd ¢FHxaee A3
£ dof o]d FX&E 473 MASS Xi‘aJ'-?i 22 %99 AX 9 o|FYAE Hrtely] fdte] FEY =Y
< AF.F FH A diameter 0.009” lumen size 0.030” NiTi closed coil spring%2 323l 250gme]
Aol HAYFJEE 73 %9}, & NiTi closed coil springo.2 Y& 7o YA EE 3 017"
. X 025" TMA wireZ 60° 9 tip-back bend& #ol3dle] $H A2 o] 60-70gme] =S AZF MASE

“A| 1 FR] auxiliary tubeol] 418t A X Mol ol ALE W mAY sl 7""]2"_‘\’1/‘] 27| SHEXE
#AY A% o3} gL 2UE Aok

1. $% (main arch wire)el A &Y T8¢ 913 22glo] Ao $HAAY VL 7Y w) 7 3o A3
AGPPN e B8 A9 YA FYYE 2HEA] E§ 7 ALo] F(uncontrolled tipping) & & WERSTE,

2. FARY AP =4& A8 AHED MASE AR 9 diols 27]d FAF AgY A EHS} AR
AEUE 2B Ao E(controlled tipping)S FET &+ Ue A2 Ve

(F=QHEO - OEAH0H, Hé’ UAIA MAS(Molar Anchoring Spring))

I.M B

(main arch wire)2

Ful & (frictionless) Zﬂ?l’ﬁ"] 1 o9& e F34
& wel xoprt EF38l(sliding)

AT YAF ERFE HY8) Yt $A4
AXE QAR o)A AL AN N5 2 A
Ao g ZuE 9 LEE 3] 47 Ao
dA] Ze A8 E RHE HoldE &4t} o
2@ Aoto] g2l 5 e} F s}t arch sectiono)
loopg A ste] npaAF glo] Xolg olFAI &

V0| S0fRLCH I ofBiyEt XDt IAl WAL, RIS

mk- & (friction)Z Q1 o] k. X)ote] A1 &54 (center of
resistance)& X o] 91%)3}3 X&) bracketo] -
25]o] glo] AX)9] X)) o] % (translation) X9
A3 FAA I 2o momentE FA]ol| Ko
& W shsa}d. AN E FRAAE G
moment®] 2 o] F35 3} bracket slot AFo]e] A3
& B3 LA o] ) Xofe] JlejA] = nhaA g}
o] Holo]FEL A AA7)E Aol Ty & ThE o

A AR FRoR ol 5T W AN RS TA Y A}
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olg] 7tA o & <& AR/} o] FEEA FEAle| H
gAaro] YA AR Q) HAlo] o] HojuhA Hrt. o]
3t Artol L 3ozl FEA HAAGOR AT
o] o]go| frEs o] AHo]Fo] HEZ YR A+ A
ARFE wehste AL vz 8] o> B
Ay e ntEAQY o7 oly)E = vhEA gl FA
e 22E & 7] W] WX momentE F7}
A#A Aol FS o|BAogE A & AN A
Hog g4 7Hed AL oYtk 1 olfe Aot
A ggAo] Aole] sReH Fxe 24 HA,
2| 738, bracket®] 93] Fol wtel E3FsiA W57
) Fo]t}, o] 9hko] o] B 0 2= FulA7 o] $-
FatA T ol AR wHArEA dE] AMEEA
Bl 9l ol FX 9 A 9 Aao] wpEAL
W wEle] dulder Bgetan 7thRS™ mo-
ment-to-force ratio® &% A& 4-¢ 1 3
&o] AM B FAE AZE Az 234A]7]7]
7} o1 7] wl &0l obd 7} Atk wpebA AAje et
A AN AFAGAE HAssl] 8 24
AAE A& A A7) Molar Uprighting Spring
Do 47| AG S48t I(1H1-a, 1-b) FEA
Wl A o] &3te], YA O AREo] §olstH
Aol AR ™A
(uncontrolled tipping) 52| F2-&-& Hast & 4 3
£ #=x)¢l Molar Anchoring Spring(MAS)< 1.3}3}
of oJAto)] 243 Ay Bny PHEAHE AHRE A
o](1¥2-a, 2-b) °olol AXE A, o] FA
dAA 49 BAE YT Yet BaAY
o8 SYRIE AAs onigles AAE AUV
o ool Hmate wHpoltt,

0. &8 Mz 3 &
1. &Y M2
1) Xlopiy
A 4mme] acrylic®g o] &3to] Aetal14TA]

g Aol Fetgdal, 34, F4HA, etz
TA, FAATNTAE AFELR] P2 g2

=2

A 28} . 5‘]°}ﬂ7]€‘-Wheele1j22) o o3 A&d

BEAQl xofas 2 syt

Aol A A1) ol s Fahe A

Zg BAelE

CHAIDAA 262 45, 19964

i
%] AROLR|1EHTRIO) 017 X.025"
TMA wireZ HMIAHE| canti-lever 82l uprighting

M a3
springe M&SH MEi MAEe MNEH A4
(intrusion)

J81-a. &api 2 dA

= O e
S opiels 22NTE BUS.

=

M ok

381-b. Molar uprighting spring& 5 A
ofX|1 chTAI2] X R0| RIAOISEI0] B0 B

slpiM KElEl Al |

23 2% JuyEA2 Ay st x#Y
1/2 -7 & wax o 28t} 2] H-97}F waxel
W ESEE sta 2 Xo} Alo]w °F 1 mme| HA &
Fol $HEEE Hop & AFT £ IY=F Sl

olu) ol 1A e waxe] FAE o 10 mm =R

AR A FozA Fo SHEE WAA T}

g 028 FOIE% STh WY Lol o 3
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FME S FTE & BET 5 %S PL-3 type
9] Epoxy Resin (Measurement Group, INC, U.S.A))
S AHE8EsiTh o] Wl resin® hardnere] FAW =
11158 8ta Z4zke] g7)0)| ol 52-56T oA 2F 14]
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A SYHOIAl MY THE §|5t MAS(Molar Anchoring Spring) 2|

2] SHEEH| B3 YEEE 67

J82-a. .018" bracket slottfl .016" stainless steel
wireg Fa¢1e2 Helstd diameter.009”
lumen size 0.030" NiTi closed coil spring=
eigstm 017" X 026" TMA wireZ |2/t
MASE Z20iE 74U 28

12|3-a. .018 " bracket slot0f .016 " stainless steel
wire (A)& =EMo251 diameter 0.009"
lumen size 0.030" NiTi closed coil spring
(B)g & 250gme| A0 JIHA|= & ot &

& AR, Azd "o“—’}-r:-»} FEdREY S
SmmFA 9 acrylic ®-& o] &8t 1A}

3) Bracket

Acrylic e 2 A 2tg RE X o}o|& non-progr-
ammed appliance$] 018" slot9] standard edgewise
bracket® AHE-8t% . oA 1 2] ol & MAS 4}
9% )8l double buccal tubeE ZAZ T} oluf] A}
48 24 £ Mono-Lok(RMO, Co)e|%ith.

4) Canine retractor @ MAS A2t
(1) dz=

25He uet AoEE npadoyez 016
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Tzb. MASE B1 2D G F T 8
HAI7E YOl £TX] URBLUOR HIIA o
TARA OISEIUT PR e A BAISA

op el SYE(MYHTTAME AHYXE
O

5t TPAZ BRSNS,

A83-b. 2123-a0| 017" X .025" TMA wire(C)E 60
TO| tip-back bendE £04s0{ & 70gme|
MAZ0| 22552 5t & AQISH AlEY.

%
= I =

round stainless steel wireo] TomyAl #|#<1 dia-
meter 0.009” lumen size 0.030” ¢} NiTi closed coil
spring™ & Aot 1t R o M AR AR Aol F i),

2) Ado

28 016" round stainless steel®] F3X3} NiTi
closed coil spring& AH-3 & 0177 X 025" TMA
wire® 35mmE AR TR tube WFE AW
A 60° tip-back bend™ & #Aste] A1d)ER] <
auxiliary tube ¥% £ ARlEla e B Fa 4
o 4¥ 4 UEE 1S FAF ?— gtz upE
Yo Ho]FE MASE O R 3



AR4-a. LAY TRIL} K 24X VA BB S
ZE EJT M2APRCE HA| Al0|2] S
£ ANAYUM X2HZoZ o 2/30) siEs
RIMA| YHolE SHEEE EUS. 551 A

of HAS0 LR Yot TR LEHES.

=]
(=]
o
g

20 AT

0. AlE gy

1) NiTi closed coil spring without MAS (Z183-a)

F 3L we} Xolo]Fo| o]FoAR & npAQ
Holng A4E vl g a8 dte] Al 1 97X
tube hookoll 4] Z32] bracket hookdl] %1 Wl250gm
o] AQlge] A =S st

2)NiTi closed coil spring with MAS (Z2¥3-b)

1)) NiTi closed coil spring¥ #-& 9] 708 &
AFgEEA BAlo] 0177 X 025" TMA wires A2
& MASS] 4 ¥ (vertical force)2 60-70 gmo] |
=5 39t .

Aoz AN E R4 R adE A™
& F MASO| Fapd, & 2z} xjole]| 7psfA = 27] &
HEY g3 atolg FASIAT SHEX Y
Hd F&EH HA F599 Al A SR
A7)el weh agel HERY L JehRg 4
Aol 2lgt §-42}4(fringe order)E EA15tgit}. ©
213 SHAN L black/yellow/red/blue-green/yellow
/red/green/yellow/red/greend] WHE9 &AM 2 UE}
UB2 red®} green Ato]E -3 al(fringe order)®}
8}l blacke] 02}, red<} bule-green Ate]7} 12}, $4
A red$} green Abo]7} 23}, MW A red9} green Aol
7} 82 55 Ak(fringe order) 2 #A3gith dutA o
2 7Yz #7F UM E §Yo] FkteR e R
P (& 1),

CAXI AR 2674 45, 199614

JB4-b. I4-a0lM EYH 7
o UER MEt 8HEEZE MASY| XEoZ
Aol At 20| AME|T AR 2|0 Y35t

jund
4
E
4z
ru
0>

A1} HA| HAS

[0
ks

L
H
L}
[
R
ot

B 1. MAHBI2 Fringe pattern® &Alats JEF

Color .. . ' Fringe Order
Black ' 0.0
Yellow 06
Red ' ‘ 09
Purple(Tint of passage) 1.0
Blue-Green 12

- Yellow ‘ 15
Red 175
Red/Green Transition . ' 2.0
Green - 22
Yellow ' 25
Red | 28
Red/Green Transition ' - 30

m &8 il

1) NiTi closed coil spring without MAS (2138 4-a)
LA TR 9 A2ATFR] Apo]e] ] A o A
B A2FYEY 74 3 17549 FYAE
B3 53 AN F& FAAT 12449 F

Y212 B} A24 T 9 A Alole] LHBEEE

Azl ATHZoR o 2/30) AgHE F9It
A BHAG 2829 FHAE BYrh 53] AA <
YA Gl B& 23 FHA7F deige 224 2
A S x FHA S 1.753H9] FHAE B, dA <
A& N 2A = 09219 Wk FHAE B
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olH % YA FEM(main arch wire)oll A&
Z23& Y% o Fd zAflo] AR FHAAY T
< 7ME W AR A Agd dde B8 A
A9 Aoy FPE 2HHA FF Ao E(
uncontrolled tipping) &2 UElgtth, &3] A1t 7
st A2aTA = QAR ok st #A37) 9
8l Imme] A& FAFAENE A2hFA 242
o AstA vebd S8 A1 TX 9 A FAz
AT Ag SABAIR F340] 3] e} o
& n3 Re g Azt

2)NiTi closed coil spring with MAS (Z1@4-b)

FAAH TR & A24TX] Apo]e] A 2A ol 5E 1]
ot 0938 FHAE RYn 227 2A4S A
ZHde ou g $HETI gy A2Hq 1)
gt 09319 FH a7t vebgth dx 9 2453 9
A& AzA o AFs| F3E 17639 FHXE B
A3 53] A X2HY S F& Wl 175
Ao FHAE Bojoh

NiTi closed coil spring¥hg AH8-3 73 §-sh @)
TFAE] Ay 2H& A8 AL MASE 7 <
AAlols 271 PR Agd 2HA}S} AR 9
AEUE Aoto)BS 2T F e ANE 449
o .

ot

—

v. 1

Smith¢} Storey=® & AR slejxE 2P Hol
150-200gmB =7} o] FHolw o] Bo} AAY #E
W Holo]FL AR RojIATL SHL 59
%3 243 L undermining resorptiong ok7] gtk
1 3Tk 2y Aojo]5¢ wyHutez i)
e AE A} Q7] wEo X olo|F & me}
moment-to-force ratio?] 7N'd-SELsHHA HAx <
A o) E-& 93 sectional spring®l] gable bendE %
A= A, Moment-to-force ratiod] &4 X
o} o] ZkA & gletslel & Y7+ Burstoned)dl] &3}
of AZAERL, 2 F 23 AZRA o]EH o
2 ool AgFAE Aitsle] NARZOZ 40%
g€ T AX BT ATk Caputo’™ & BRI
TE B3] sectional sprihg‘ﬂ] 2§ gable angle®}
FHANYE AR AR AA TS =T
F 9tk 9t o] v AL 300gmS Z3}aHA]
Fa X Ao]FS AT momentE A71$8| gable

MU SYHQIA| Xt AME {8 MAS(Molar Anchoring Spring)2l

Z7| SHELY pet B o7

angle® 40-60%7} A 2sicka skglch. whef Ax| 9
Ao] FHxdd 7259 Agdddo] & ¢ 9l
T B AR Arbels don stk 2 v

. Brodsky?& X2 ZAte] Bl UEtE $HEE

o) el a1, Baten®? & AX| 3H AQIA] A
5 olFdgtd U3 FVHYPE oL
Giessing?& AXZAAL 8 oA AxE

- 50-200gme] #HAAYE THeke B¢ sEHEE
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7} vrotok 3t A A moment7t o = = W el
A AR A A H Aok Bl < springd] A7l
Ztolo} @rta dtATh Ziegler® & springS AHE-3
ol R T AU 0TS AL uhRAdW S o
A2 vag A3 FopRzAYe] v W o]F
Fon, Ax9 AAlelFr AL Aoz YEoy
X9 gHzdd slorMe F AU ¥ o]
7F fitka skink EE spEddYe e FEHE
el S A4 FFolFol o W opE &
Zo Xote] AgFHE Avte n¥E & 1 + o
7] wj ol Xot3) A FHA A5 9 moment7t B
ssttn st o] momente F3AF
brackete Z&AFC2ZH Jledtd npRAE wigo
AZS dds) & 4+ gla a¥vn A4 43S
9 X f94olF wf X9 FHo| oAt n 3}
ATHY, ol ghzro] RulazQI o] Ao Ao 5L
f3l o] ERHY® EFET ol E B w9
AREo] A ZAQA wAAAYE MBde olfE
FoldAS Y% springoly loopE A &HE W) X
olo]F < &te] AA g o)) 7} W81 looptt spring
A2 2 22 9% 7len ABAT] © Bol| &
5™ looptt springe] EAtelA BHAE & S
Q71 W Eolgtn ST, 5§38 Aolo] B B o
& 288 T o Aed AFTE AT Folo]F
A4 A9s 2498 +5 gk

tRAAYE S A A AR FPos 79
Hol wel moment-to-force ratior |4 &
olfire AlZto] ZAuglol wet FPnF] ge] 7
a3te} Kol HAtolFol dolurtl, ol g HA}
olFgo 2 Q3 F&A 3} bracket 7+e] A3 AEo R
moment?} GAste] X|o}& A YHAI7|H 1 g}, wre}
A FEAE we GFkE rhE] AW S a9
o g FAEEE 229 Fgo| HAY WA F&
g Al7to] At & power chains A & oA YT
A wAFE AU A E AdYe] a2 FA 5
o] zo}7} & AAtol & aHA "k gty oz W



AF0 HAE Y8 AAAJA AR Y A Zo]Fol
Zubglx] ofe AL gy sk 4o’
npAANHA A 7} & FAle rhEE A &5
g Aol YF|Zto] AU AAFBE X o}o]
52 99 443 38 S A F gloked Ut
whghd B AFolME 27| A o] 300gme 27
a2 go WA xojolFo] ¢BE WA HHY
Aol fAETIA AHAQY RololFo] g F
= deget Agste] e AEmE=A NiTi closed
coil spring& ©] &8}tk 2o del AbgER 9l
= NiTi closed coil spring& $-3 springback ¥ %
BAS 2k glo] Xojolgol] PFet Fdlu A &3
ol FYE Aol 71 4 Athe Aol HU B
Holth, B2 A nF-E UHE power chaing o] &3}
o 2ol AE & glevt 27)d 7het mH o]
24ANZE Foll = 50-70%%E Eolli 35 Folle 30-
40%% FEth?. mekx mtEAgo) Qe g3
o] n}AAQYE FAE wole Xopt FIHE
gt 3 W P st vhEE S neistel ddelA
HE 250-300gm %8 TAYL 270 sat @)
T 24N 3t T 125-150gm, 3FFol & 80-100gm
ur o}l Al ok NiTi closed coil spring®] 32
ANz A dFstn X&AHQ F wHEE
F Qlthe Aojtp®, 259t Y4olA Q] AEE
& stainless steel wire2] closed coil spring< 71<!
24N 7F Fol| 17.3%, 28Y Folle 20-21%9 AUH
AAlo] YeREA| T NiTi closed coil spring2 4A] 2t
Fo) 3.3%, 79 Fof 86%, 284 FA T 86%E T ©]
el A9 24e vehdA Gt Mura® &
wire diameter 0.009 inch, lumen size 0.030 inch<)
Japanese NiTi closed coil spring& ZAjol 120~-130
gmoll 57047t 7}& W) AR EAFIEo] A9
AU JAFE S Rago o)#ie ALY
o] FAF-o 7he A W) FAFe SAYITFOR AAL
ol S HoITK1¥4-a) Wt 53| NiTi
closed coil spring®] d&l& A28 2AAAVE
dtal7] e X e Aeitie] ¢18], % moment®] 7|
W& 48t Ao] uEA el Wil segmented
¥ sectional arch®] F3] 7k 2] BHE  olura
o2 Qe dpAE XNBAY A7 HaAMe
1200-1500gm.mm® moment7}t & 8.+t olm o] &
&h= moment arm®] Zo]7} 30mm A =ehd & A
ofoll 7}alA = A4 A WA YL < 27-40 gm Lo
o} o]F =] mA o Xolo] &Adfle] A
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E nlE g 4 Uk a2y Aok 250gm
T $gzdY ] A BRE o] & gtete] B A
FHeME 017" X 025" TMA wireo] 60%=9] tip-
back bend& Fo] #2aA Ho| 60-70gm F= HE
2 3k Al AR AW dele MASS ag
(hook)E 2|7} A 0.2 o] FatHA] FE ] Hd
A& dwalel AL E Koo, F 2AHA K
ZgAtolEE ol E 4 gl

B ol pxFof obF¥ Ayd 2EA4A
o] &Ml NiTi closed coil springit& 23 5.3
AME A3PR gz FX o A AP dFHEH
A9 2AH A B3 AALolE o] TRk v
et} 22iv 28 NiTi closed coil springell MAS
£ A& A A7 2HSH LA ZH S
A A Vel ¥ EYE A9 adEm A9
o|FFIE SolstA ettt F A9 24 A%
Aol JeEhd $HETE AWAHQ HAoFHoR
A0 FA AES Felhe Ao BEovt MASTE
Adele A Ao AR a7t doly v st
A Fe& Aot &S dWd  glon AR 44
ZA33 22 A4S vepd Y EEe AR A
ol Z7)oll AR B3 Aol B-& AR F e
Ao.2 e ‘

B AFoa] Aotz Az FAF Ag
A 2Ae A7) Y AOE Ho|u AX|e XA
Al B Aol UREAQl apEAIE Y] 13 of
AR i £ glE Ao Holy Ax|9] &g
A Aol Fol & A Aol HoluZ o]o] g AT
£ A&Holor & Aoz Azpd.

vE B

A9 THkA Al MAS(Molar Anchoring Spring
9] Mg 2d5E A9 o] FdES Hrls
et FeEA BYS A F F34dl diameter
0.009” lumen size 0.030” 2] NiTi closed coil spring
ok AHaRsto} 250gme] 71Q1E o] WA LS & A
99} 2L NiTi closed coil spring© & F4g 2
Ho| WA EE st 017" X 025” TMA wireZ
60°¢] tip-back bendE ¥-oldte] 422 w4 & o] 60-70
gme] %2 2|73 MASE A1 73] tubeol] 4+
gt A% Aol hooks dolF A& vadd o
of ZAAZACIA 27| ¢EREEE A 48 g5
2e AnE Aot
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-ABSTRACT-

A PHOTOELASTIC STUDY ON THE INITIAL STRESS DISTRIBUTION
OF THE MOLAR ANCHORING SPRING(MAS)
DURING RETRACTION OF THE MAXILLARY CANINE

Youn-Sic Chun, D.D.8., M.S.D., Ph.D.

Division of Orthodontics, Department of Dentistry, College of Medicine, Ewha Womans University

The efficiency of maxillary canine retraction by means of sliding mechanics along an 0.016 continuous labial arch and
an 0.009 inch in diameter with a lumen of 0.030 inch NiTi closed coil spring was compared with that using the same
NiTi closed coil spring and Molar Anchoring Spring(MAS) which was designed by author. MAS was made of 017" X
025" TMA wire and was given 60 degree tip-back bend on the wire close to the molar tube. This study was designed
to investigate molar and canine root control during retraction into an extraction site with continuous arch wire system.

. Two techniques were tested with a continuous arch model embedded in a photoelastic resin. A photoelastic model was

employed to visualize the effects of forces applied to canine and molar by two retraction mechanics. With the aid of
polarized light, stresses were viewed as colored fringes.

The photoelastic overview of the upper right quadrant showed that stress concentrations were observed in its
photoelastic model.

The obtained results were as follows.

1. Higher concentration of compression can be seen clearly at the distal curvature of the canine and mesial curvature
of the molar and premolar when NiTi closed coil spring: was applied only, which means severe anchorage loss of the
molar and uncontrolled tipping of the canine.

2. The least level compression was presented at the mesial root area of the molar and premolar, and mesial root area
of the canine when NiTi closed coil spring and MAS were used simultaneously. Especially mesial alveolar crest region
of the canine was shown moderate level of compression that means MAS can be used as a appliance for anchorage
control and prevention of canine extrusion and uncontrolled tipping during canine retraction,
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