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Abstract

During orthodontic active treatment, orthodontists always find food
debris and plaque accumulating around the brackets. Because of the
long-term orthodontic treatment process, adverse effects such as caries
and gingivitis are often noticed if patients do not keep their oral hygiene
well. To ensure the quality of orthodontic treatment and to decrease the
adverse effects from cleaning difficulty, the thoughts of inventing a
Teflon-coated bracket that offers self-cleaning property to maintain an
ideal oral hygiene came to our mind. Teflon is a kind of resin. It has
unique properties such as heat-resistant, low temperature-resistant,
erosion-resistant, low friction coefficient and non-stick property. The
purpose of this study is to evauate the self-cleaning effect of
Teflon-coated bracket and compare the difference of attached debris and
plague between normal brackets and Teflon-coated bracket.

The study used TOMY® Preadjusted metal non-hook canine brackets
(Micro-arch, Roth type , 0.018 slot). The experiment and procedure were

divided into two parts:

|. Extraoral experiment: 40 Normal bracket and 40 Teflon-coated
brackets were soaked into a sesame paste and concentrated milk, and
divided into two groups: rinse in water for 10 seconds right after
soaking and rinse after waiting 10 minutes. Then all the brackets
were dried in the 100°C oven for 1 minute. After all the procedures,
the attachment debris was analyzed by Analyticad Balance
(SHIMADZU AUW120D).



I1. Intra-oral experiment: There were 9 orthodontic patients for the study.
9 normal brackets and 9 Teflon-coated brackets were bonded on
canines. One month later, all the brackets were applied with a
disclosing agent and had their photos taken by digital camera. The
images were analyzed by computer analysis program (PIA) to

observe the quantity of attached plague.
The results of the study:

1. All the Teflon-coated brackets had less attachment of debris than

normal brackets.

2. Brackets that were soaked in concentrated milk had more attached
debris than which soaked in the sesame paste.

3. Brackets that were rinsed in water for 10 seconds right after soaking
had |ess attached debris than those rinse after waiting 10 minutes.

4. The quantity of the attached plague of Teflon-coated brackets was less
than normal brackets, especially in the slot area.

The Teflon-coated bracket has an excellent self-cleaning effect. It is
supposed to not only help patients maintain better oral hygiene for
decreasing adverse effects such as caries and gingivitis, but aso offer a
comfortable, effective and frictionless orthodontic tooth treatment.

There will be important advancement in orthodontic clinical application.

Key words:. orthodontic bracket, Teflon, anti-adhesion
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ATk G 2% ~96%7F £ T 2 A B4 i A A E
TEAKZ R 2 L TR A ek A 5 M. g
el WL AR T HIT o Lvid - e 3o 2 gLF
THITAFNFL R FLF 2 G 7 FBEAGTE T o T T R
R¥epeting €& >

ER G KR FE L T S e L KFR A o
@/f;%iﬁ:'w%% THFOT ST Lo Lt €T B A BA
%%&@4¢~§§g%wﬁﬁi’ﬁé§§$9%w@%im“,
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R SRR FE R T A 3 AL

AARPAA A AT 2 T A G BT S S B g
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PR FRARDL LV RBMF A S A 4 o & ¢ Jeim
PR B A > T ¥ A E Y DT F R kR AT & o
Hiephisek TP a g BT &7 T2 F 400 kehi 4 4
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1-5-37 FH L F2 pifrck
(D) £% %2 BILAHL FwpEdFiEe i

2002 & e gk o ERER KR RIHL F e FHF L
FHROTERHFL G SARR AT mEAET F A SR F

RERDHHHL i I (Er H2 F 5 8829% < pUlfD

% 8354%) ML A L 80.95%: G BL 1428% L%

™

BRI Y RAN LG

R S IR TRy T E T

48 |

(D& B p 450 BL R FIS R

-

PR BH g B 4B E 0 & 2006 & JH.Park

FAFE BB E(edgewise) & p N FE BT A EF DR 0 F

PEHBHT Bt WEAROFRT L HAFr BGFERI
2 sy 4 NG sz LR N 49
AAMGHRNERHHL FHFE D HSHL F Rt T

Q42 BEHE L e FE2 R

2002 # Patrick Anhoury % 4 't & Bt B2 MG A
BoREFREPFLFEIRAFE BFHT 2 ko §5517 b

A & K % - F + Treponema denticola, Actinobacillus

actinomycetemcomitans, Fusobacterium nucleatum ss  vincentii,
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Sreptococcus anginosus, and Eubacterium nodatum % Ffg'h & % > @

M % %+ B + Eikenella corrodens, Campylobacter showae, and

s

Selenomonas noxia % Ff st # 5 o

1-5-4 40 B4 6 puibdba AL 2

1992 & @Kk A - BRE 3 Y FBHT BanfA) slicon
protector st 8 » LA L T LR D G H I FE MR T o 2 T UM E

R AR RPMAEEROEL > CEHR T A1 F Y

2005 & ¢ B4 BEH AT f ¥ TiON( = § (0 4K ) AL & 5 3 b s

RELBL B0 el BIAFEFL0 T RBIFN?
FALFL Y EADFE L S F SRRy P

2006 # ¢ B~ sy A E Ok 4

=1
i
e
’;‘:
bt
5
-
S|
.\_‘_
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1-5-544 s« gt 4 4 %f B2 Fary

Fuicdk % "4«@#:—11—\@3’: St engFd @i%;é—%—‘}%‘i‘ﬁj@?
AP pkI 4ivA 5o f 1970 E4E oL Ap M chE S G- F 2R
Z40¢ HP Wittman % A & A5 B2 BR (5 FL7 %L RE

4,
)

®

Beabt? & b ehpm)pb BB s Wi e M A8 E5 00
FAe ks £ g 1977 £ Daniel Chasanoff % 4 % 3% 917 #702 chff 12
ToohHE B4R coating B A A p T E gt B b pUB

5 BT

1978 £ Meer s 2 ¢ | * 48 & 55y Ak D2 F > - mononuclear
phagocytes t4fid #v i m wmer % 0 FRBEF I pROTH
BHEFE2EBH TR A b4Ba FTE B R Dlwie v S
St mie A B AR LT 0 R P R T T DU AT e

FZ o

gL R F A 2 e 0 1995 # ¢h David J. DeFranco %= 3 ¥
¥4 & 35 coating A A (ligature wire) b o IV 0L FE MEE T AR
BB R B AL sE 4 Y 2002 £ PNeumann 4 -4 454 3
coating g i A BUREE 0 BEFIRT UG T Rds ik R g 4

8, 4 2003 # & %2 1 A.A. Ramadan %48 4 3¢ coating &g s+ > T
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=ity C f_ftl]w—:,gﬁr,-% g e ¥ BRI 0 2% MG PTFE coating
L SO R F A ERE CAPFLRA Y B R C AT
A MR SR T AT § s 2 CAPF R 450t AT R R
DR EE FA R T PO RIRURL AT A 6 L i o

B A D 2R AR ek o
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LGt Bap 2 ivh > £ B AN T Aoy B D E S
GLEIBT SR DL BHAR]) L ZRERNKREA N

(R BT F o B F S S ARG A

1. £&/2 12006 & 3 %‘f—“z'f Mg * T Mettler AE 240 balance

(Mettler instruments, Greifnsee-Zurich, Switzerland,# ] 3 107 5. #)

Ik

RIERE BRE RS ERLE( 115) T HEH £ B

3

teth NI T AR GE T S S £ E R i
Rokd RO LKA ERESEL - LR ek

e TEHREZ LT O

Group A Group B Group C
EndoWave K3 ProFile

‘ Root canal Instrumentation

‘ Ultrasonlc cleaning of flle

‘ Complete cleaning of flie

Figura 2 Experimertal procedura. w1: prior tothe canal preparation, w2:
immediately after root canal preparation, W3: after ultsonic cleaning,
W: after additional cleaning.
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2.

BoAE2 12002 E G A Y R Y MACELBRWES TRE AP Wl
25 (%) 1-16) > 7 scoresystem B B A 5 5 B % O kot g EARE
B FEEE 2004 # 4 AT R BEAAL S b B jUba 2 (backscatter

detector) 3 it #F+t > 11 2 T A 45 588 (analySIS® software)zt & !

BT A e X @A S RE(R) 1-17)% -

B 1-17 i % REAcER e b BRI R 5 1 gt
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NI YT LY I E e - KR THEFE O TREL T

FRIGIAFHEBEME G S ALE T A E o) L i

ZERE SR S N e S LA S e L S
o A2 HhE 2T 8 [TEr B3 g/ > 2 R AFH DT 7
A F-v e fRFINE BT B2 F OB H o BRI AP

BEAXA T ghchiE R Rk T B B S D EARF W
PR IR /N s «%Lﬂf‘ﬁ“/iﬂé A R o 12
IRERGELF - e 2T REFESRDET Y - 25 BE R
TR FETY K@ R R K- BF A FFRSLE O RFEL RS
BALR A NFAFEFuSREEY L 04 6 22 H BPHER

T 2 o

wr 7 HRIEY ¢ @hro B S EF R EER T U e
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BErab? 2e- EFFHREs S @t R TE RN E 449

BM s Ot - D BE - RMA AL B Ba b E R

SES R RIE ) SR Y
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WEre - BEF R FROEPHFE EL0 ¢ R4
FeEw s Rt A2 A e E X E R ’Eﬂééﬁ«iﬁ:%%%
hR (A AT BN R327°C) 0 itk

B § ol L B A T R R BT 03 Rk B

LEGHHEAS)TL AT H e RAL T E LR -

R BT ERINA P G NE - KD BA ¢ R4 W
B bPursc B AR LT LB o VA EH e g 5

Kot g B2 (s ALF G IR A F 1 o S8 PIA %
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2-1 3 kv 478

v B AR B Ae T () 2-1) ¢

—ﬁ“%ﬁg’giéﬂéiﬁi%z—%i FHir R
A0B (& 210W), £ pHHF R4 W0
v v l v
e rRpl0am| | eanl00m |[erpploan | curl0sa
\ 4 v
5 e b Tk mf;{‘ it?;f? HFEI0, &R e & F
K4 R 109 R ok B 104)
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* 551007 4aE ok - A
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C R R B iR AT BT (] 2-2)

EE- B RSk

A 4

e I RE R T

BT 7 R E AL B R FEAT AR S

AeT It d e kg 8L

y

2 et H poAp #Nikon D804 # o p 4p ¥

v

F1* B2 GA 1T (PIA) Y - 4L

HEEZ2 e RBIELGEET R
G E G fF R A

B 2-2 v pF i A7
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2-2 3F R R B JL

221 3 % pH

AT TR g BL P A TOMY®2 @904 32 & g ®
(Preadjusted metal brackets, Micro-arch, Roth type, 0.018 dot) » #7i% 17
i+ L& hook et # ch 4 BT B(B 2-3) 0 R FI AT iof 1y -
HAATBHE L L GE BN PBET B 47 5505 % WA
Bed hiTH  MHRAHD ST e BRI A i 2 g
BT E R RISS 3% B BT A2 T § hook h¥g T B (R 2-4)
b 6 ERAE oA AT (B R OS5y m)p Rt d 2 i1

PARED AKX &P LA

=

Bl 2-4 % hook ent # th FT B
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20-2 3 ¢ WiEnRILA R £ 4L 4 5

TRBBAL AR AFRNLG R AR A2 E LT
g BIRMRE AT AT AR T BAA

ol AR o 5 P B 4 B R Y o (Predsion

A

Mechanical Center, PMC) i 34 2. {8 » jA- %043 B 7 e 38 e S g 1

(undercut) > 4c } 44 I w 4R T FIEA (- gE L T ERREE S

_—

B 3%
2 /g o

(mechanical locking) e ;% + 4 % =

HEAELAEHEE AR R c(PMO)R Y E Wiz §

‘7.
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Slot jb 38> F]pt Bk 3 - TR AL (R 2-8) B 20 F ik ) et A
SR ~ Slot(B] 2-9) 0 ¥ FR A B R imchh s B Slot ik
BB RN AR o prd MR G HEHLK S ST i R RE
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B 2-10 e & & fios
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2-3 F % R F A

PAYRIEEEV IR ES ] KBTI B AP HRER
fefic ] L W(R] 2-15) £ FRIP PR B frid P B- RpERE L

5 gg,p»_é" = s N N S 3 ;tg@ﬁ_fg DI IRE B A G
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2. AZ5 A EE 4 Multi-purpose Ultrasonic Cleaner (supersonic wave

clean system) X-Cube S530 (] 2-16)

RREL > » R BBl R R R SR P

Bl 2-16 423 ik i(2) M ()

3. B F#+1 Cimarec Stirring Hot Plates(R] 2-17)

R T F TR R PR e hr i 0 B R i
WAL BT RENF RS G HE R §RBR Y R b b

WALDY TR R PR -
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B 2-17 2 7 34

4, #ici= B2 Digital thermometer (K-type 305A) (%] 2-18)

AR AERE T VRS I BB - i Sd iR
PET EERPIRRIZER > REERFERTJ-50CT 1300C »

Fae* KRl 2 icHr FFOER -

AT BE RRISR

B g R~

Bl 2-18 #cif R
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B 2-22 4Ej5A
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v
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Bl 2-23 g
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2-3-3 v pF &R

L 2@f: 29 %0 AFF Rk Fl 9 2R fpt sy

9 0 ERAI 220K 0 FHT L, e £

2. Hr F 0 TP AR RTABAL AR BT B AT T S
Bl & & B orié * enf_Preadjusted Brackets, Esther 11 , Roth type ,
0.018 dlot % P 75 5 = %= (Tomy company, Tokyo, Japan) ; .5 ]
Jvadh 3 A v BE R g BE A F % R Preadjusted
Brackets, Micro-arch, Roth type , 0.018 dot £ & % i+ % (Tomy

company, Tokyo, Japan) -

3. % I 4 % | : Super-Bond C&B (Sun Medical Company, Kyoto,
Japan) (@] 2-24) » % &-META/MMA-TBB system #t%; > p 3 F °
a 7 » ¥ p& 4 & dentin activator solution (citric acid/ferric

chloride) -

b. 7 # &4 enamel etchant (phosphoric acid) -
c. % & H 4 monomer (A Z 3 4-META 2 MMA H #) -
d. i & catalyst (tributyl borane, TBB) -
e RUAFYETMb A A SEP RS 2 HFHFI AL tooth

colored and clear powders (PMMA powder) -
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i8] 2-24 Super-Bond C&B (Sun Medical Company, Kyoto, Japan)

4, 1 s LH wire(se 2 A4 24 & 240) 0 A D ask TR P in
#Hirsmip A% L&H TITAN Nickel Titanium wire ( Tomy

company, Tokyo, Japan) » H #L4& % .016x.022 inch » Accu Form( ]

2-25)
5. BHM BT BIrFr RE T - A2

\

'F_*

6. 7 FIAE A M T FRHE AT B A T Dk
7. B H p4p 1% Nikon D80 : 3p#E T P 4p & chdp 4%

46



FEZER o Fl AR - MAHERDT R AT 7
Flaozr FRegs s s 10 e % i Ades 10 B & FFnins 5

2 -

m l;g]l(ﬁ»:%f:]‘i )

TR s A BT
1 #5412 INSR) : h4-& BHT B2 25
2. %2 INS): R4sd B B TRk % 1044815 1 dcr
3. #2412 2(NMR) : Rip & Bas B—je Mt 5 1w
4, 32 2(NMr): Rde b Bgr B--e i % 10448718 L A0

5. #r#1%2 3(TSR) : ¢ Rdhd & E s Fgr B Tk 5+

7
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6. 7ok 3(TSr): & Ribhd T iehs Bgr B¢ L% 104

7. #2412 4(TMR) : ¢ Bhi& 3580 s Bagn B2 BN 5 1ok

8 FHREAMTMIN: ¢ BABL FWE NN EHHDL B2 5 5 10~ 48

O. #£#12 5(N) : R4 & HHEr B--—-v } F 5%

109 %2 5(T) : ¢ B4k ¥ HELHERKL B 1 7%

PR A B AL R AL 2-1 A7 o

421 B en N L4

Bl | Ew|NEL B B (R e PHE T

1 NSR |- 4 e S 5 VT

2 NS | - 4k cale Lok ir
3 NMR | - 4 L EL 5o

4 NMr | - 4z D EEN R o
5 TSR |44 %% TR 5 ¥ T

6 IESE 155 TR Ly TEE s
7 TMR | 454 3¢ Y 5 v

8 TMr N g ELoBSELHT
9 N - & cRpEAE | P¥ RN

10 T x5 rrRE¥ES [ PAFENHR
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2'4‘2 g ?P '? :Eﬁﬁ I%

1. &Rl Hr BLEEFARS A EEEP Multi-purpose Ultrasonic

Washer §1 # 425 it h R I F 50 Fo 8 4 5 e RS £ 2T %

2. F IR RL R A S F i L

\»

3. B

\F‘lﬂ

R 3

=

A FEBE BOAEHAF 7 2 33 a0 L PR BN E 2 (P)(R
2-26)

5. dpihi4ct FRIHLI BiRlE £ 2 (PrWO) (R 2-27)

6. %I Fxieilmplar 10~ 4(W 2-28, 29) > iz TR iE e
TR € 1 BT W T 2R R ¥ (35C, 500 rpm) -

i R AR L R SR =

7. BEHDT FaATos i BT RS IR F 2R R &3 (25°C, 500 rpm)

ok ¢ 10 #) feke T (B 2-30)

8. 4 Bl e 4R 5 anie 100°C % 5 ¢ e ir— A 45 (K] 2-31)
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O. Pl E B R S A D B g B (PHWD)

10. 3+ 5 & 3 v ¥ chE B (W1-WO)

11,38 s HprgFeand £ 7 4 AW/WO

Bl 2-26 4E5 A e & P

B 2-27 4B F FRl%r BE £ PHWO



Bl 2-28 Hr FE LR xie 10448

B 2-29 o BE WY 2 10~ 48

Bl 2-30 %1 B3 ok ? kT 10 )
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Bl 2-31 0 Bid ARSI B 0 1000C 4 40 ¢ Hip- Adh
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25 3-8 7 [ E e P A eht 2

PR R KOS FEEEFEE R NG FR S ATy
PE T R E G A A 5k e P8 e e T
1. i 8 pedp 8 Nikon D80 4pd& v p 4p % > £ 12 power point 3%+
Hog 1 B ok i () 2-34)
2. o g FooohA(W 2-39)

3. FBFRHD BA L A7 (B 2-36)

..F‘

4, Jo B Bk g ¢ 8 (B 2-37)

3

5 3 2L g ff (K 2-38)

6. v ¢ ek apEd (e d )Y Mg n Beng £ ALRE T
%4 <~ F) (R 2-39)

7R E Al (R 2-40)

8. E#& p # A1 & (R 2-41)

9. EP R B INA g (exit 7 FIA T AL ¢ k) (Bl 2-42)

10. i B~ A & % A HE (8] 2-43)

11 3+ 5 A o f (P B d 7 Jaati ¥ oo §f) (] 2-44)

12. #3414 o # (0 P 30 AT A3 F o ff A2) (B 2-45)

13. A2(7 Fseit ¥ o f#)VALHE B )77 Fmi ¥ o i E A
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[-umsdnanmanns =101 2
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2-6 F LA 45 ot

BRGNS Bchp e 0 TR AT 0
A 4 R R At 6 Z_(two-sample t-test) 2 2 @ * Hc S
(Wilcoxon rank sum test) » :& #* engicd8 ¥ SAS9.1.3 12 2 SPSS 13.0 for

Windows® il 4 ¥ onic 48 £ Excel o

Aot BT AT LELRBL T IE RGP
sfasp o~ A WD 0 R RAER U ReL REHTRE S
PREEE G R F LR 0 p0.05 R A G REF L A(YA

T) 0 TR A BT ﬂ}iégﬁ@ld\'z\%
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%

Y% P R%%
Sl 'FFELEH P 4

RTINS RS Ed A 317 A - T B(NSR)
W4 3WHE TSR wikie T 10 2 410 5 1 ifir ejpm™ o -

g B2 TIaE FH 4 A0 5 037% A 4hA ArHE BRI

RIS
%31 - BT BEBL BT BRETFPES e dut ik

NSR | AW(mg)| AW/WO(%) | TSR | AW(mg)| AW/WO(%)
1 0.21 [0.4151839| 1 0 0
2 0.23 |0.4542761| 2 0 0

3 0.3 [0.5909001| 3 0 0

4 0.21 |0.4121688| 4 0 0

5 0.15 |0.2948113| 5 0 0

6 0.23 |0.4486929| 6 0 0

7 0.16 |0.3188521| 7 0 0

8 0.2 |0.3910068| 8 0 0

9 0.09 | 0.177026 | 9 0 0

10 0.1 |0.1949318| 10 0 0

T 45| 0.188 | 0.369785 | T4 | O 0

NSR: - i Bigie S5 i

TSR 44 5460 Bizie TR 5 L e
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d 4 32 7 - B FINSNE&EL -5 F(TS)F e
T 10 24818 0 e F P R 1048 £ e aukinT o - HLEg
T E2ZTEEERMAE A5 064% 0 @A e Br B 0.12%

B EARTR IR 0 R AR L - D R o

# 32 - HHE BEBL BT BREIFPE > 24P FE 10

S AEtE R Tl

NSr | AW(mg)| AW/WO(%) | TSr | AW(mg)| AW/WO(%)
1 0.21 | 0.424757 | 1 0.04 | 0.088222
2 0.22 | 0.438684 | 2 0.01 | 0.021673
3 0.21 | 0.415102 | 3 0.05 | 0.108108
4 0.25 | 0.502614 | 4 0.04 | 0.087527
5 0.37 | 0.734564 | 5 0.07 | 0.155486
6 0.28 | 0.567491 | 6 0.05 | 0.107434
7 0.3 | 0.599161 | 7 0.04 | 0.086599
8 0.19 | 0.376089 | 8 0.06 | 0.133304
9 0.98 | 1.904022 | 9 0.11 | 0.241599
10 | 0.24 | 0.473747 | 10 0.08 | 0.177384
1151 0.325 | 0.643623 | 115 | 0.055 | 0.120734

NSr: - 510 pp/;»/g"’}ﬁ‘f‘?g%a‘ 10 &~ shfe £ dc v

TSr: 48 4 4 = W%éffﬂ"hﬂ&a‘ 10 &~ 4 fs e
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BRI 0 PG SEd £ 337 o - g B(NMR)2
ia g r B(TMR)F fizie st 10 44818 5 F e ayfkin™ > -
gL B2 TioE EHRAcF A S 3.08% A 4kAE T BRI

0.67% > 82 % JEARyk IR > L AR R R 30— BAFE F o

£33 - D BEBLNADT BEERDGE L SR
NMR | AW(mg)| AWMWO(%) | TMR [ AW(mg)| AW/WO(%)
1 | 159 | 3190209 | 1 | 0.32 |0.593252
2 | 146 | 2932905 | 2 | 04 |0.757146
3 | 113 | 2232319 | 3 | 047 |0.886291
4 | 168 | 3365385 | 4 | 0.42 |0.912448
5 | 145 | 2.887296 | 5 | 0.17 | 0.316987
6 | 121 | 2395091 | 6 | 0.21 |0.451807
7 | 153 | 3.075995 | 7 | 0.19 | 0.363219
8 | 164 | 3247525 | 8 | 0.37 | 0.802951
o | 139 | 2825203 | 9 | 049 |0.917775
10 | 2.28 | 4654011 | 10 | 0.39 | 0.737519
44| 1.536 | 3.080594 | 7 #4| 0.343 | 0.673939

NMR: - gt Bz s g b o

TMR: 44 3740 B2 a5 o
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#4347 5o - gt BNMOE L w50 B(TMNE iz

R 104 g f ¢ FE W04 BB E T SRRT o - KD
B TnE PHAF A S 7.29% 0 @4 A AT BR S 4.56% 0 82

NMr | AW(mg)| AW/WO(%) | TMr | AW(mg)| AW/WO(%)
1 3.48 | 6.873395 | 1 2.64 | 5.710578
2 424 | 8.539778 | 2 1.11 | 2.403638
3 4.4 8.840667 | 3 1.88 | 4.162054
4 3.74 | 7.475515 | 4 2.17 | 4.745244
5 3.68 | 7.234126 | 5 1.83 | 4.013158
6 3.44 | 6.855321 | 6 1.68 | 3.725055
7 292 | 5.787909 | 7 1.87 | 4.016323
8 3.99 | 7.908821 | 8 2.8 | 6.215316
9 2.79 5.57554 9 2.94 | 5.412371
10 | 3.98 | 7.837731 | 10 | 2.43 | 5.246114
1191 3.666 | 7.29288 | 15| 2.135 | 4.564985

NMr: - st Bixzem it # 3 10458818 0

TMr: 4% 4 355 10 %%/E‘Jﬁ«’j’b‘g‘ 10 &~ 48t £ T
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327 FEHER M A

vRR S s s FEEG AT PIA 37 A F o

i A E | 55?%3}7%;'&\."“’? 2

% 35 @4 B BE(ME- 452 F(N)D7 Ax'dF e fp ~ v

T Al A2 |Al/A2(%)| N Al A2 | AVA2%)
1 521.361 | 1249.725 | 41.71806 | 1 854.945 | 1880.211 | 45.47069
2 463.504 | 1165.059 | 39.78374 | 2 386.014 |1931.652 | 19.98362
3 520952 | 1577.961 | 33.01425 | 3 376.831 | 1756.677| 21.45135
4 637.124 | 1391.381 45.79076 | 4 283778 | 1761.982 | 16.10561
5 229.748 11600.527 | 1435452 | 5 646.701 |1709.337 | 37.83344
6 53.541 | 1296.177| 4.130686 | 6 801.074 | 2077.1 | 38.5669%4
7 135.018 | 1702.699 | 7.929646 | 7 500.722 {1599.961 | 31.29589
8 394.853 |1194.792| 33.04784 | 8 636.515 | 1498.907 | 42.46528
9 193742 | 1156.835 | 1674759 | 9 548273 |1273.064 | 43.0672
T 26.27968 | 15 32.91556

=

d R E(F 35)2 L ER(E 38T - - B (LA G

2T FEtdF R R A 5 2628% 0 @ - HLpLT E

ETINS

32.92% 44 T HL B2 T FELIEAR - HFT F 0 6.65%
B X ;gag»,; FRA 8T iR (e A I AR e ) (Slot) 3R i AR L gE

(B 3-3) B % TR T BERS SEIL g e
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33 v ARSI RS

1 § 8ir F5%E% F1 580 £ TR A 4oF 34 5758 > 8

AR &L S WArk 2-1 2. %% 1~8 77 o

ST EHF M_type=l 4 N-- s B
M type=0 & 4 T-45 4 -5 F
a4 o F_typesl ® & Sie TR
F_type=0 #* % M-j& s 3
dr R type=l * % R-5 Fgcr

R type=0 it 4 r-% 104 &2 #c T

W % 7+ RERT B
HrEHE - g E 1
(M_type) S 0
a4 4R ER 1
(F_type) L 0
T P B 1
(R _type) %10 A48 i 0
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Group | 1D | P | P+WO | P41 | AW | L] | awwoe | Mitwpe | Fotype R_type
1 1 1 431 9868 98.39 02zl 5058 04151838671 1 1 1
1 1 2 4765 98.28 98,51 023 5063 04542761200 1 1 1
3 1 2 56.05 10682 107.12 0.3 5077 0.5909001379 1 1 1
4 1 4 682 119.15 119.36 0zl 5095 04121687929 1 1 1
5 1 5 59.72 1106 110.75 015 5088 02948113208 1 1 1
6 1 6 55.13 106.39 106 62 023 5136 0448502038 1 1 1
7 1 7 60.42 1106 110.76 016 50.18  0.3188521323 1 1 1
[ 1 8 £5.88 117.03 11723 0z 5115 0.3910068426 1 1 1
[] 1 9 5986 107 11079 009 5084 0.1770250A38 1 1 1
10 1 10 58.13 109.43 109.53 0l 513 01949317739 1 1 1
11 b 1 48.17 97 61 9782 021 49.44 04247572816 1 1 0
12 2 2 4786 98 01 98.23 022 5015 04386839482 1 1 i
13 2 2 56.26 106,85 107.06 0zl 5050 0.4151017988 1 1 0
14 3 4 68.46 1182 118.45 025 4374 05026135907 1 1 0
15 1 5 60.08 11045 11082 037 50.37 07345642247 1 1 0
16 2 6 55.52 104.86 105.14 028 40.34 05674008796 1 1 0
s& 2L

B 3-4 7 SAS9.1.3

w
A
¢

LR T B B2 kAL @ ch4 IR 0 outcome variable

AWIWO(%) T A0 4 3 4

gk kR

WL 4

2 B R 1 A 4

y K
Zn =

v

»

¥ oe e g
» 5k

Analysis Variable: AW/WO0(%)

Group | NObs | N | Mean | Sd Min 25th | 50th | 75th M ax
1NSR 10 10| 037 | 013| 018 | 029 | 04 | 045 0.59
2 NSr 10 10| 064 | 046 | 038 | 042|049 | 0.6 1.9
3NMR 10 10| 308 | 066 | 223 |283| 3 |325 4.65
4 NMr 10 10| 729 | 107 | 558 |6.86| 735|791 8.84
5 TSR 10 10 0 0 0 0 0 0 0
6 TSr 10 10| 012 | 006 | 0.02 |0.09 | 0.11 | 0.16 0.24
7TMR 10 10| 067 | 023 | 032 | 045 ]| 0.75| 0.89 0.92
8 TMr 10 10| 456 | 1.13 2.4 401 | 445 | 541 6.22

69



4.

TR B8AIEFA R IER > P HEN A L B2 FUNAEART IS

i o

2l WLAWO CE D

1 MER 2 MSr 3 MMRE 1 MMr 5 TSR B TSr 7 THMR 2 ThHr

Grous

Bl 3-5 ~ e f HlcdypTioE2 £ iER

#- 8 e ARG - BFF T FF %R AL 7 (one-way
ANOVA) » & 1 % & # 2 (multiple comparisons)z. Tukey = ;= » &
T8MEFA, Y ARt B Rk EFR &2U 27 FoR% 5 NMr>TMr >
NMR>TMR=NS=NSR=TSr=TSR" ~ TT%%\ T - AREE T BN

F% 10 A4k SHA AT Bie R % 10 A st e > D

BGAFE Vv >H B T ARk T AL PR HEF

% e o
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The ANOVA Procedure
Dependent Variable: AW/WO0(%)

Source DF Sumof | Mean Square | FValue Pr>F
Squares
M odel 7 494.79 70.6843 181.36 <.0001
Error 72 28.062 0.38975
Corrected Total 79 522.852
R-Square Coeff | Root MSE | _COL7 Mean
Var
0.946329 29.8234| 0.6243 2.09332
Source DF | AnovaSS | Mean Square | F Value Pr>F
Group 7 494.79 70.6843 181.36 <.0001

M eans with the same letter
are not significantly different.

Tukey Grouping | Mean N Group
A 7.2929 10 4
B 4.565 10 8
C 3.0806 10 3
D 0.6739 10 7
D 0.6436 10 2
D 0.3698 10 1
D 0.1208 10 6
D 0 10 5

4>8>3>7=2=1=6=5

NMr>TMr>NMR>TMR=NS =NSR=TS =TSR
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1§ &4 474 5 AIL(4 37)

2. % &5 ik (4 398

3. 7 F &4 (4 39

HL BEN p-value

T-48 4 7% N-— 4% t-test  Wilcoxon

WA 10 ~ 48 18 456+1.13 7.3+1.07 <.0001 0.0004

O LR . 0.67+023 3.1+0.66  <.0001 0.0002
TRt 104481 012+006 0.6+046  0.0054 0.0002
R B2 0+0.00 04+0.13 <0001 <.0001
% 3-8 3 &5 T hiuirdbrnk 2 R
e T A p-value
#1074 R-5 i .
t-test  Wilcoxon
41 i
a3 B A 456113 074023 <0001 0.0002
i A% B R 0.1220.06 0+0.00  0.0001 <.0001
- 4T ® WMy 7294107  3.1+066  <.0001 0.0002
-4 E YRR 0641046 042013 00957 0.0211

%39 3 84 hFUSRRE 2 R

8t g p-value
M-t S t-test  Wilcoxon
ha A e B 104 48 4.56+1.13 0.1+0.06 <.0001 0.0002

i icHr® 51 067+0.23 0+0.00 <.0001 <.0001
- g ® 10 448 7.29+1.07 0.6+0.46 <.0001 0.0002
- r®E B 3.08+0.66 0.4+0.13 <.0001 0.0002
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d3E mE ARG 10 B > F R PEET A Ml T 2 (T

T
A. B & t % % (two-samplet-test) : tk 23 22 T L F A0k o
B. & #> / (Wilcoxon rank sumtest) : # =@ 22 ¥ =8I FE 40l o

oAtk S &F‘—fr :

MAvE At b b A RS R e R R T 4B A

HERETHPT AL Vil RS TN A

g
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pre]

. AR FE BHTRHRCRET » ZE L PR RERITEIE

g — )\ [N PR S I S A st > B A ¥
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7. i 7~ 17 Regression Analysis
Peniffsd 2 P FHL F LR T 2 EaE> 6 ik A
EFATE R FikARaipl £ 11 AW/IWO(%) 5 outcome variable > @ 12
HL EH T (M_type) ~ & 4~ fasg(F_type) ~ 27 5 1w (R type) & ji#
B K THEGeT o
Y = Bo +le1 +Bzxz +Bsx3
Y = AW/WO0(%)
Xl = M_type ff - AT
X, =F_type QP77
Xs =R type kL B i) |
d T &% d wHL(& 3103 fF A 474 ) F o0 F] p-E(p-value) ¥
R F K 0.050 #r & F]F PSR A R BEFRE 0 S

L E AT o

Y =4.21194+1.5038X, —3.6196X, — 2.1245X,,

>
F_&
.ﬂ

LayF A2 aer R o - Sge B(M_type=1)'- 4

i3 B(M_type=0)z. T afi;k4k4 B £ (5, =1.5038) -

B. &R THE BHET 2 e 4T e z[f“']’“/#ﬂ(lz_type:l)kb i@

B 5 (F_type=0)z T apu; b4k % 47 (5, =-3.6196) °

C. AHTHLEHFT2 ar-faHT > 5o (Rtype=l) ¥
10 %~ 48 £ ¢ v (R_type=0) 2. T 35 Fu ik 3k & R 4
(f3,=-2.1245) o
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% 3-10 ¥ 7~ 47 £

Analysis of Variance

Source DF Sum of M ean Fvalue | Pr>F
Squares | Square
M odel 3 397.701 | 132.567 80.5 <.0001
Error 76 125.151 | 1.64673
Corrected 79 522.852
Total
Root MSE| 1.28325 |R-Square| 0.7606
Dependent| 2.09332 |Adj R-Sgq| 0.7512
Mean
Coeff Var | 61.302
Parameter Estimates
Variable | Label DF |Parameter|Sandard| t Value | Pr > [t
Estimate| Error
I ntercept | Intercept 1 4.21194 | 0.28694 | 14.68 <.0001
M _type 1 1.5068 | 0.28694 5.25 <.0001
F type 1 -3.6196 | 0.28694 | -12.61 | <.0001
R_type 1 -2.1245 | 0.28694 74 <.0001
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N o Sy U T X

o SPSS 13.0 suzt fic %8 > Mann-Whitney U Test & # #iciiiten™ 2

ErpFRGT EL T FBOGE R BT AL A (R 310)

BT
# 3-11 Mann-Whitney U Test
Test Statistics P
deltawper
Mann-Whitney U 24.000
Wilcoxon W 52.000
7 -463
Asymp. Sig. (2-tailed) .643
Exact Sig. [2*(1-tailed Sig.)] 6942
a. Not corrected for ties.
b. Grouping Variable: pia
Mann-Whitney U test
group N Mean Rank deltawper Sig.
AR P T 9 7.43 24 .643
- TR 9 8.5

SRR AT I r NI o - BT BB TR B2
T FBLEARG AR A R P EEP LIRS T o R F A

$8 4437 ¢ 1345 -
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hAF LT 2 pilotstudy ® o - 2 & 5T AL FRIP b %
PHEA FAMEIT ¥ - 2 G4 FLFGFLET A G S RE S
EEORFA o R*P e I e WFZREFHLFLELTREFTE

R SRY RERSPES TR KEFL AR I AR

kiR ERARERD R A fORRIEHNIE L F RS
F o Rl BB RS B R R R 2 (PHW)R S P

%2 (P+W1)» d *> P2 %> 7 FgF s e AW

* % {2006 # ¢ Elham A. Elmsallati® % £ ¥ 7 3 RE2 2
X 4p o2 > = i * Mettler AE 240 balance (Mettler instruments,
Greifnsee-Zurich, Switzerland, = i) & 107 5. £ )il £ 134 B4k * 5 (3
FRAB LR BRI AR ELAERET R A AT TR Y D

#E T3 445 % T Analytical Balance (SHIMADZU AUW120D)# 7
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AR o HPUEAARES kA £ 417 @a 5
WA AT A G RSB g BT B M A - G B &5
G AR R (S TRk )RR L R 8 18 2 ik (R €
AR EF R o 0 PP T 4o ¥ MRA B B LT £

FRAS TR S GE L FL R F IR i

% 4-1 FuiEaE 2 5 v i

Yo | W | B B Rz ey AT PR EEH e A [FRiFAEEA R
L RELL O T35 1 (%)

1 INSR| - & | ZJ# R e 0.37 3

2 | NST| % | e | FA&E LT 0.64 4

3 INMR| -4 | s 5 bacr 3.08 6

4 [NMr| — % | M5 |2 r&E 1w 7.29 8(3 %)

5 | TSR |44 & | L AR 3= 0 1(3 i)
6 | TSr |44 | Lk | F- A& LT 0.12 2

7 |TMR| 484 45 | W LR 0.67 5

8 | TMrla & 3| W E R A AR 4.56 7
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