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Abstract:In Le Fort [ osteotomy, normally metal mini—plates or rarely absorbent
mini—plates are used to stabilize bone fragments. The setting positions of the plates
are both sides crista infrazygomatica and both sides piriform aperture rim. If he
piriform aperture rims is fixed using an absorbent plate, surgery for removal is not
needed. On the other hand, the absorbent plate lacks mechanical strength compared
to a metal plate, and the possibility of relapse after bone fragment migration is of
concern. However, no study has been carried out regarding the mechanical
characteristics of an absorbent plate or the attachment stability of a bone fragment
when treated by Le Fort | osteotomy using an absorbent plate. In this study, the
mechanical strength and stability of mini—plate attachment in a Le Fort [ osteotomy
was considered.

Displacement of the anterior nasal spine was compared each other among CMF Titan
+PDLLA fixation group(G1), CMF Titan+ PLLA fixation group(G2). and CMF Titan
+ CMF Titan fixation group(G3). In the statistical comparison, no significant
difference was observed between Groups 1 and 2, and between Group 1 and 3. A
significant difference between Group 2 and Group 3 was observed. According to the
above—described results, when using a PLLA plate to fix a bone fragment in the nasal
aperture margin after a Le Fort [ osteotomy, the amount of migration of the bone
fragment is largest when attaching in the sagittal direction, compared to when using a
PDLLA plate or locking titanium mini plate.

Maximum bending load of a PDLLA plate is close to that of a titanium mini plate, and
sufficient stability for bone fragment attachment in a Le Fort [ osteotomy was
indicated. However, according to the load test using skulls, the same level of
attachment strength as that with a locking titanium mini plate was also indicated.
Key words : jaw deformity, orthognathic surgery, Le Fort [ osteotomy, absorptive

plates, miniplates
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Wr AR Z DO FHA & BER ST E & OFHIZIL, PLLA S =7 L—k (747 YV —Te
S=FL—hKZFa M) 4A ML— RUI(LUF,PLLA-S), T4 I =7 L —
N (BEARA NI A D—, BK) 4 7XA hL— M (LT, Titan-S), Poly-D, L-
Lactic Acid (LLFPDLLA) =L —h (VY=v 7 7 x/)LRRx®, HARRAT ¢
TV H T A R, KIR) 4 XA R Lb— k¥ A7 (LLF,PDLLA-S) , F&# =7
L— b MP (= "—H )L CMFe, H AR A N T A A —F1) A& % — K 1. 0mm J& 4 9%
L¥ 27— (LLF,CMF Titan-S) %4 58, ffifH L7-.
T UL ay 7 (40x20x20mm, AN R, HIR) TO FFEHE D 3
BRICIZPLLA S =7 L —hF (747 YV —TeI=7L—hK X)) 4 XAk
L— R (BUFPLLA-S) ,PDLLA S =7'L—F (Y=v 7 7 =)L KRxe, HA X
TATINFT AR, ) 4A ML— R (LUFPDLLA-S) , F X I =71 —
k (.= /R—H /L CMF®, Stryker 1, F=2—V v &) 4 A hL— " (LLF CMF
Titan-S) %4 3@, it L7-.
MR T (FIRGR, HEEAEHD 20~40 5%, PIFVEHSAEAR, HL) ToOEY R
BRI BT A& EICIEPLIA S =1L — K (747 V—TeI=FL—
N, # % v 4k) 59CL MED-R&L (LA F PLLA-L) PDLLA S =L — |k (VY=v 7
U x/L RRxe, HRAT ¢ 17 A M) LA 6 RAE&EME (BLT PDLLA-
L) , 7% I=71L— k(==L CMFe, Stryker ) 5 7C LA 7 L — R
&4 (BLAF CMF Titan-L) ZfEA L, 3 BBRIAZ ERL L 7.
FHik
D PR . Yo 7R RT7 Y UORE
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W) &, 7wy 7 ORI, 3 BA BB TR, 1 BAE KR AN RS LT,
Yo TRERT Y VOGN RRIIAT R o7z (Fig. 2, 3) . OTHT—I%
T TV b— bREEEA] (CC20, FNEZE, W) EHWVTAMT L, =il
20°CIZHB\NT 24 IRl i U 7=, ff B I T RE iR B4 — R 777 7 S-500 (&
@%@%E@iﬁ?ﬁ~%f?7)@ﬁﬁ@ﬁ%ﬁﬁ;l%gifﬁmbt.
MERIA— N7 T 7IC#E Lice— R (LTZ-A, 3Ef&ESE) 1LV EHlL
7. WrE A XA Bt ORIk 27 2 % L 7 £ A (eSynic 150mm Digital
Vernier, eSynic. CA, USA, JIEK5E 0. 0lmm, LA R P Z )L/ £ A) T L& H
L.
Uf&f—V#EHMéMK?—&ﬁfjyyfyﬁx(%ﬂmws,Aﬁ
%)%ﬁbf?—&mﬁ%<mkm%,Aﬁ %) TEEkL, V7 huxT
(DCS-100A, JLFnEEZE) & W TREHT L 72
2) TR 2 « Wil ZIRE— A FORE
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TART B =N RE, AT Y 2 —FR— LY AFIZOWNWTT XL ) XA TEHI

L (Fig. 4), A% (Fig. 5) 2B AFEDOT L — FOEf KE—A > k& EH Fig 4,5 A

L,

3) et 3« = s T B ARERIC L 2 R ST E O

PLLA-S, Titan-S, PDLLA-S, CMF Titan-S ® 4RI =L — h% A3 25 m &

L CHox b rog 7o » 7 (CFHEL, A— /77Tl =71 — hDF Rk

ZRRARARE T 0. 5mm/ B OEE CHiEZAfr L7-. E T e — KB/ TEIL,

F— K777 R EE DA R S8, BRAICBIT 2 mEEZHE L

7o PUETT A AR b {8 2 17 SRR It L 72,

4) TR 4 « FE SRR

FHEHEVHARIL, X 40m, B E 20m, JEE 20md 7 7 Vil 7 o v 7 (K

N X)) 2 fH %, PLLA-S, PDLLA-S, CMF Titan—S CiEf&[EE L7- b 02 RER

K& L7z (Fig. 6) .BEHRXYELIZIC U IIHEHOMEAMH L CHIL LA Fig 6 ffi A

it L7z BB IR D —Ui 2 X F 34 R (231347 Z, SUN UP, ) THEE L THr

1ER & L, MR AN MM E A2 AR L, 2 X7 T 4 730 RENICAT L7z 3

KoOOT 37— (KFGS-1-120-C1-11, FfEZE) ICX Y, MEFTOFL—h

DEWEEZ OTMEE UTEHI L7 WHEIZA— F 77 71280 10N F THfAf

L7z BB RIS 7 L— b &b 3IRMERR L7z, mPEEAMIT | SRR RICS X 3 [BlfT

VY, T OB A FHAME & U7z, SEEH AR E X Prism9 (Graph Pad, WV 7 %

JL=7, USA) %M/ L, One-way ANOVA THHT1%, £ B LM E % Turkey I &

DAT- 7 (fEl=R 5%),

5) ARk« REMERE T IC X 5BV 7 L TOREENED g

Le Fort I BFEIVHHZ L0 AlEME L7 B O7 L— MZ L DEEMHO ik %,

HLIREHE T & O T T o 7o, BRBRIRIZHIBR R O LRSS 9 R %, EVEA 12 3 (K

T oD 3BECT, TNEIUTEIEICHEN Y Le Fort 1 BHY) 0 1 & fgfT L C

B0 2 7 A v k& a[@fk L2 IRRE T, £4A DIEE F#E4 OMF Titan-L T

EEZIT 120G, A OFRUR Ol % OPDLLA-L (T+S #) (Fig. 7) , @ Fig 7 i\

PLLA-L (T+F #£) , £721L COMF Titan-L (T+T #f) ZHWTHEHEZITR -7, JAH

FIIR FCRIRFEAS LYY (KR hrre, D—i— HR) ITL 0 H%IEE %

HEEE LUC, IR FE A REEZ /R D K O NME R Z Uiz, i Bl SRR e

EL, RIRFANICHEEZAM L7-. ffE FCOFEEYD 7 2 NOBEIZEZ A&

WK, /oA REETEI R E Lo B A ags (DLT-AS BS, £FIEZH) 2 X0, &
(pm) ELTHIELZ (Fig. 8) . RECixmLBE#his (—) ,mLBEh% Fig 8 ffi A
(+) &Lz misMclImrgEhc (o)  miigEhze (+) & L. £7mE

BIXEHEr— ML (LTZ-A, 3EMEFE) 1LV EHIIL 10N £ CHAf L7z, H

HENTT—=21T7V v VR v 7 A (DB-12083-8, HFnE¥E, HL) Z /ML T



T —Z [ kes (EDX-100A, JLFnEE3E) TRigklL, Y7 v =7 (DCS-1004, It
FNEZE) 2 HVTREET L7, 22 3o ERBRIT 1 3URIRIC DU T 5 [TV, SEEH
ZRE LAEME U7z, SEEHFMREIL Prism9 24 L, One-way ANOVA Coy#r

%, ZHEHBHE % Turkey IZX VATo 72 (JEBRE 5%),

T

T kiR

DYy 7%« R7 Yl (Table 2)

FHAIE A7 PLLA OR T V) bbb Z3.1E, AR T Y b 0. 3420, 195,
Yo 7 12.09%6. 33GPa Tho7-.

2) Wil —kE— A > FORIE (Table 3)

TRE—AL ML, AR X =R REHTH AT U 2—R—/L U LAEFT
b, x BiGOMBED & y B MOMNRKE L o TV, a7 Z—32 K
Oy R, Y=y 7 7 )b RIIf KO 3.527 ZaR L2 IRWTF X I =
7L— b (1,886) ,PLLA 7L — |k (1.145) T&H Y, 2=, — )L CWF
(0.705) I/ CThHoT-. XL TIL, Y=y 7 U =)L KBKK (0.767) T
B, WNTL="—=H )L CMF (0.245) , F X I=FL—1F (0.179) , 747
V—7 (0.132) ThHoT=.

3) = i AT B R BRI K D FRAR AT B oD A

PLLA-S D &ARSHTE B 675+50gf T - 7=. Titan—S DOFEIR AT EEIL 1025
+85gf T o 7c. PDLLA-S DR ST E &1 986 =23gf T > 7=. CMF Titan-S
DR A BB 878 £66gf T - 7.

4FEDOT L — FORFREMEEOEAZIT o7z (Fig. 9) . HEHFRBRIEIX
PLLA-S & CMF Titan-S, 3 X ' Titan-S & PDLLA-S [ CAH B ZEITRO b h
7= (p<0.05) .

4) A Ff b R

SKDOOT BT =T ON, Wi 7 — VI3 572 O T A EOEENIED S
Mol o THROOT AT — TV OFHIEZ R~ 7. FROOT s — 2 TEHI
SN EOT HHEXZRT (Fig. 10) . WTADTL— MIBWTEH, 0T
HEIIFEEITS U UIIEERRAITEIIN L 7=, PLLA-S TIX 1N fif ERFIZ 400 1 A
KA W ONT H3GHI S 4172. 10N TIL CMF Titan-S 73 846 A h LA v &
B/INC, DUV T PDLLA-S 1001 A M LA >, PLLA-S X 1480y A h LA » Z/R L
7z,

ION W EERF O OTHEEZ R L2 & 24, WTNORBRARIC LA EAEITRD S
oz,

Table 2 #fi A

Table 3 #f A

Fig 9 ffi A

Figl0 ffi A



ABR  MIREEEICL2EU =T L TCoOEEED K (Fig. 11)

R ERTIERE RN BITFHA S 2o 7=, TR OB B X, OT+S (F 4 o~
+ V= 7L R)EETA490E151um QT+F(F X+ 7 4 7 V—BET
740+ 133 um, QT+T(F X L +F X )BT 28715 um Th o 7=, HitFagi
T, Ot & OFER], OB ORI CIIAEEITELS, Ot L ORI TAEZE
(P=0.0262) 2338 HALI-. 7> T, Le Fort I BUE-H1 0 fiitg OFLEK D HlfE D&
REEIZT7 427 Y —7 PLLA 7L — F & WAL, Y= 27 7 =L R PDLLA
TL— K BIXOWM oy F o/ FL2 3= L= eHALEHEE LY, KR
FAME FCOFER DR ~OBEIENRKRENZ ERHLNE o7

(Fig. 12)
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Le Fort I BUEG) Y #HIZBEAIE FT ORI TH D V. 1901 Filo 7 7 v =
IABHED Le Fort IZL > THRB N ESAFEEIHONEO ITRILFE L &)
(2, BLR Ol B ERRIRATEE - SPERIBERT G 2 KR A0 L, 322 R
&, BREOREENC, FERIRGEED X T T T 7 F v —Z BN LT B R
Z 2RI ATE L L, FTE DA BEIT 5 Y. BEit 1T, 1960 4E1%0 Obwegeser
DIFVETIEL, %RV 217 5 72 FREfEE-FZIRERMICEE 7 v > 7 2B
L 721, SARAE A AR TR CHEE STV 19, 1980 LI IT, & flo 2
=T L—IRMERESND L0 W, AR EE &R OB LA ATRE & 72
STND B MINIAT L ARO T L— R MEH ST, BRI T
AU =7 L— bR EASNTWS Y FL— N OEEN BT SR
B OO TWESAOREE T & FUR DRRICE S 4 EFT{Thn s . £l
TIEHARY RO AEANRINED 7 L — F b STV 5219

G IETRIR O £ B AT, BERERY L FEAOM G BIRDOMERIZ K D IHBHRE DO M) I
ThHHN, At CREENEREEOE G LMNHEATH L. ZOFEEY &8 EE
AT D T2 DI A F — KEAWEMIZ 72 D 8l EiRE R O KRG B & B HE SR A3
BT, YR BB AT EICA A T 2B EEH ORBEHIT O LERH 5.

Z D7 Le Fort [ BFH) 0 fifOREA & LT, ik OB O LE £ 72 E
6238 5. NI R/ NEE 70 BB S EE, DRSS, HESCRE, nAx
S B E ST D IR 2 R - G032 72 6O I S PRARRR 23 44 5 1T 22 5
INHZLEZBEZLND. ZOMBIEEZSRET S0, I V-Y G HAEEIT-
TEaB LKW 2 AN cE 42 TRAMETITbND, 2O V-Y EHED,
FLR OO B R EEEZ SRS L — F TITo 25481, 2B 7 L — FRrEDT-
DOFM & FEAT O LENRH Y, FOERE OUIEEC X > TEEHHRR O LT
RET DA EL D, T E RIS D 728, Fex 1 ZBFLR Al O [E E 2 WU
T L — h TIT ORI L TE 722 IME 7 L — MIREDLEN 2 OF]

Figll A

Figl2 A



REET D0, MEOBRENRIET D Z LI X 58 EEDRERITONTD
Seamd 5 O IR CIGH SNTERNC L B T, & T L — b &Rk
7 L— N TIEHAKEFEA~OEEEICOWTIL, FHFEMICHEEEITR VW E SN
L3 RESFEASOB R Y BRIET L — R TE N ETIHELH D PR
WHEZ L — R % Le Fort I BUEE) Y i CREIEIZHWZGEG OF F OREMICD
WG, IS SRR ST T eV, 20700, iR EFIC L 5590
TV TOREEMEICONWT, FH¥ & ZFOWINET L — b & DaEIC LD
L EiTH 2L & L.

Z DR, BT 2 V- ERBR T, OMF-Titan Bf & PLLA BEfSI O &ICH
EENBH Y, —J5 PDLLA [E &% CMF-Titan [EE & RRREOEENE2GTHZ &
MR STz,

ZOHBIZONWTIILLTOFEENZEZ HILD.
TR O SV FHBRE 2 R B 720, MEIORT Y v v IR ED
HEAMEZRET A ENEETHIN, FHATHOWTUL MF ¥ o TRT
YV k0,34, 7o 7 E 106G6Pa (KOBELCO #£5 — 4, https://www. kobelco. co. jp/
products/titan/characteristic/) 72 & L T—KMIIC LB TWVEDIZ
%LU PLLAIC DWW TR E o 72 < AL M EI N TWRV. faf B F TOEM Ol 5
W D ONEHEOT Fr, B4 T [0 DGR AT T & O, fiEOT I E RO D
OB Z AT Y e WS L AEEMICOT A — U AR L, O A
FHT 2 Z LTIV RETES. EMOT HEDN L RD TS % Bk fE TR
THZEILED YU T ROEENARETH 5. BER THEH STV % PLLA (3%
WHCIRC, 2 bR T Y b e Y U V7 REHAEET S Z EIIREETH D, K
WFZECHEA L7z PLLA I ZfAET = Z IR TH D, 2T LV, ¥ T PLLA DR
TIUEY U T RERTET DI ENAIRE L 72 o 72 PLLA XK I X 0 A4
RN CEDN H 7 D BAETor i, Wl S v b WA 97 & 2 L [EE N Rk
bivd Z EIXEIRTH DN, i CrEESINDIREET A L KBFIKN & 720 kY
JEABETDZ L1020, 200, WILEE 2B 7572012 Ra¥xy
TREA FERALEEESCPILLA O 7 L — M b HRENTWER, RT
e U T REFT DO OAEMEHIAFAFRETH D, £ HI12DON
TILEHUARATRETH H. M L7- PLLA DR T YV 13 0.34 THiF Z o LR T
Tholz, Yo VRIL, 747 Y —7TlX 12.096Pa & FHHI =, EiHE X v /)
EREERLEEY LN TT 47 =T I3 ERNICRE SNVZBS, E T
HFERULIBRERETDLEELLND, BEREITRELS DI ENRHEREN
7=, Z D= DFLRFLAIRE %2 PLLA-L TEE L7242 PDLLA-L, CMF-Titan L CI#
ELTEEAEL VAt S A FOBMENKRE PoT2EEZLND.

7o, W EA DR & L D BRI, HM O L YR N O EETH D,
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=7 L— N OEZCIEN B2 UL, TSk 2 T2 T 5. o dhiFic
XD EREOFEHE L U CWri IRT — A o b NG S I — Al
SHD. Wi —IRE— A 2 M, Hﬂ@ﬂﬂ TRk Dbt E A 3. Wik —
WE—AL EHRREWNTE, HIFIZSWHMEITCH L. @ I =7 — MIFEY
EICaRT =N R &R ELT FOMANZ RIS EITH. LTz o7z
7' L— b OMIFIZRT B IGUEIL T R 7 X — 2 RESOWH —IRE— AV b &
BETAHZLICED I TEXA.PDLLA 7L — NI XV T 4 v 7N REODIE
MILL, FELSEHBESNTEY, K& 2liE —KRE—A 2 FE2A LT
7o ZAUTHRDY 0 LT WM B O 5 S 2 i T 57 LB b b, 27E L
PLLA 7" L — NIRRT L 2 I3t 3 2 Bt 058 {bIX K ST o 72,
Z A U R BT > T, PDLLA Z0FH L CEE L7= L Y &, PLLA Z0f
HALEEECRKEREFORAMPIECTZEBATHL EEZLND.

S oI, =R ERBROMSE R, Y=v I U2V RIFZ I =1L — &
HL%}J”O)EIE Tk 2 P2~ L, PDLLA IZBE RS H T % I =7 L — KT
W Z ED2D, Le Fort I BEYI D INICK T 2B ABEEICS R L EREZSD
N5 AREMEDNRIBE 7=, LA, PLLA 1Z 2006 & 1T Ebie U CRARASIERA & 2
NS HEEFICLAEMEOE TCREREEZ R LB & 2 b, B
BENRKELBRY ONPREL BRDEFTIEFERICEERLELEZ ST
17)

FRBIRYRRIT, 2 DOEMEI =7 L — FTES LRI, I =7 L — 1D
ER&EEOT AT —VTOTAHAEE LTHEMLZLDT, I =71 —
KT, A7 :L—fmﬁjv LEEINDL D, MBI PR L D b4
RIZB T DRBMITIENE D EEBZ LD HEED ARy X —/0 RERIZEHE
LU AT = X DFHIT, 10N ffERF O OT A&, PLLA 25 8¢ K T 1480 1
AR bA U ERBMONKE L, RUVDTPDLLA 1001y A h LA > TdH 7. CMF
Titan [ 846 u A LA L /N T, I b BIREE N D72 o 7. 3 M CTHEZE
(IS 7228, AR TOMONE L THE A D &, PLLA X PDLLA O#J 1. 5 5T
F <, CMF Titan O 1.8 %2 E LGN 2 L1272 5. PDLLA 2% OMF IZ3T\V Ml % 7%
L, 3R 7 B = RESDM NI 2203572, 1480 A b LA %, 2B D =1 ¢
7 B =32 REDK 0. 3mfiRZETE T 5 2 & 2RI O T, MR T D% Y
ZEHR L7Z S O ToORMBRY OBOFK & BT 5 aREM N B 5. F -6
H-OT A HI#R OB T PLLA D EAEIC KR E 2B EZ L TWDH AR, ¥ v 7%
R L TRV EfikET D EEHERDTZD, 2V L 7L — hEDIRADA 4T
AT L AN/ S W DS MBI NAE T TWTRAE LD
EEZLNS.

A EIOHFFERE RS, PDLLA 25 ONF & RIRREDEE N2 HT 5 Z LB LN E R
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D, ZOHBDOTOIZIX, Le Fort I B8]0 ifrig O FEEIL, JHE T %
CMF, LR D {flf% 2 PDLLA CTHEET 5 HIEEZRHT 5 2 & T, I OB R OZE
PEDORER EZ RV B IS, B RZ DM TR T 20 EE X
bz,

e

Le Fort I BUE8) 0 FRiric e U: 7" L — k2 L 72 BR o5 Fr [ E OF HEC
ONWTC, BREEETIC L D BY 0 BTV CTOEEMED & 3 Z 72 o 7. Bl &k
DN EIE, OT+S (CMF Titan—+PDLLA) BT 490+ 151 um, @T+F (CMF Titan+
PLLA) BET 740133 um, @T+T(CMF Titan+CMF Titan)#£ T 287+15um Th
0, FEHFRE T, OFE E O THEZENE D b= 76> T, Le Fort 1
HUEG) 0 #7% OFLIR DAl O F A IEEZ PLLA 77 L — s & U 72385418, PDLLA
7L — N BEIOOF-Titan 7L — 2R L72GE X0, RIKFIHME FTO
B OB F~OBEIENRKRE N ERHALNE o7z ZOFER NG, Le Fort
[ BB 0 5t OB R B E L, E T A CMF-Titan, Z20R Ol 4 PDLLA
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Table 1

<RI fEINER T0%

Miniplates used in this experiment

15

To measure Moment of inertia and Yielding point load Products of : Abbreviaton
Poly-L-Lactic Acid (PLLA) miniplate, straight type, 4 holes Fixorb® miniplate, Takiron co, Japan PLLA-S
Titanium miniplate, straight type, 4holes Titan miniplate, Leibinger, Germany Tiwan-S
Poly-D L-Lactic Acid  {PDLLA) miniplate, straighttype, 4 holes Sonicwerd Rx®, Japan Medical Next, Japan FDLLA-S

Titamium miniplate Midface, standard 0.6mm regular type, 4 holes

Universal CMF*, Japan Stryker, Japan

CMF Titan-5

For Cantilever loading test Products of : Abbreviaton
Poly-L-Lactic Acid (PLLA) miniplate, straight type, 4 holesand 2. 2mmx5mm screws  Fixorb® miniplate, Takiron co, Japan FLLA-S
Poly-D L-Lactic Acid  {PDLLA) miniplate, straight type, 4 holes and pins Sonicwerd Rx®, Japan Medical Next, Japan FDLLA-S

Titamium miniplate Midlace, standard 0.6mm regular ype, 4 holes and sell-apping

screws L.7mm x Smm

Universal CMF*, Japan Stryker, Japan

CMF Titan-5

For Deviation measurement on Dry skull Products of : Abbreviaton
Poly-L-Lactic Acid (PLLA) miniplate, Ltype, 5holes and 22mmx5mmscrews  Fixorb® miniplate, Takiron co, Japan PLLA-L
Poly-D,L-Lactic Acid (PDLLA) miniplate, L type. 5holes and pins Sonicwerd Rx*, Japan Medical Next, Japan PDLLA-L

Titanium miniplate Midface, standard 0.6mm L type, 5 holes and self-tapping

screwsL.7mm x Smm

Universal CMF*, Japan Suyker, Japan

CMF Titan-L

<RIV B30 >

To measure Moment of incriia and Yielding point load

-L-Lactic Acid (PLLA) miniplate, siraight type, 4 boles

nium miniplate, straigh

FPoly-D L-Lactic Acid  (PDLLA) min

e, straght type. 4 bales

plate, Leibinger, Germany

Sonicwend Ra?, Japan Medical Next Japan PDLLA-S

wular Lyper, 4 holbes sl CME®, Japan ker, Japan CMF Titam$
For Cantilever loading test Products of Abbreviation
Poly-L-Lactic Aci type., 4 hal amsceews  Fivorb plase, Takiron co, Japan Pl
Poly-D L+ Lactic Acid  (PDLLA) m straight type. 4 boles and pins Somicwerd Ba®. Japan Medical Next Japan POLLA-S
Titanium miniplate Midface. sandand 0.6mm regular pe. 4 holes and sell-upping  Universal CME®, Japan Stryker, Japan CMF Titan-$
screws

For Deviation measurcment on Dry skull Products of : Abbreviation

Poly-L-Lactic Add (PLLA) miniplate. Ltype. 5holes and 22mm

smmscrews  Fisorb® miniplate, Takiron oo, Japan

PLLA-L

Poly-D,L-Lactic Acid  (PDLLA) miniplate, L type, 5 holes and pins

Thanium miniplate Midface, standard 0.6mm L tvpe, 5 holes and self-tapping  Universal CMF®, Japan Strvker, Japan

screws LT mm x Smm

Sonicwerd Rx®, Japan Medical Next, Japan




Table 2 Poisson’ s ratio and Young’ s modulus of PLLA square pillar
SR> #ME/ I 65%

» Poisson’s ratio 0.34+0.195

2

*  Young’s modulus 12.09 GPa (1233 +645.8kgf/mm )

<Y 230 #E>

Poisson’s ratio 0.34+0.195

2

Young's modulus 12.09 GPa (1233 £645.8kgfl/mm )
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Table 3
JRED> Mg/ hEE 60%

Moment of inertia

of miniplates

17

Plates Connector band Screw hole rim
x-axis y-axis x-axis y-axis
PLLA-S 0.132 1.145 0.074 0.192
Titan-S 0.179 1.886 0.342 0.203
PDLLA-S 0.767 3.527 0.807 0.366
CMF Titan-S 0.245 0.705 0.286 0.186

<HIY _EA3Y B>
Plates Connector band Screw hole rim
x-axis y-axis x-axis y-axis
PLLA-S 0.132 1.145 0.074 0.192
Titan-5 0.179 1.886 0.342 0.203
PDLLA-S 0.767 3.527 0.807 0.366
CMF Titan-S 0.245 0.705 0.286 0.186
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Figure legends

Fig 1 PLLA square pillars with 3x3x9(mm) shape were applied for

Poisson’ s ratio and Young s modulus measurement.

Fig 2 Formulas to determine Young’ s modulus by measurement of strains

under loading.

Fig 3  Formulas to determine Poisson’ s ratio by measurement of strains

under loading

Fig 4 Sizes of miniplates were measured at each of connector band
portion (a and b) and screw hole rim portion (c, d and e) in mm with

digital caliper.

Fig 5 Formulas to calculate moment of inertia

Fig 6 Cantilever loading test to measure miniplate deformation with

strain gages under static loading.

Fig 7 Le Fort I osteotomy was accomplished by typical way, then the
osoteotomized segment was fixed with two CMF titanium miniplates at both
crista infrazygomatica added by two another three kinds of miniplates

at both side of piriform aperture.
Fig 8 Fixed dry skull was situated perpendicularly on firm metal plate
with autopolymer resin. Three displacement detecting devices were set

at both canine apical points and just below anterior nasal spine.

Fig 9 Mean value of maximum load under three point bending test showed

largest one in Titanium and smallest in PLLA.

Fig 10 Load-strain curve showed almost linear. Strain value of center

portion under 10 N was largest in Fixorb and smallest in titanium.

Fig 11 Strain values did not show any differences under 10N loading
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among three plates.

Fig 12 Displacement value of osteotomized segment were measured under
static load of 10N with displacement detecting devices.

Displacement of anterior nasal spine point was largest in T+F fixation,
and smallest in T+T fixation. Static significance was shown between those

two groups.
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Fig 1
B> /R 50%

<RIV B30 HE>

PLLA square pillars with 3x3x9(mm) shape were applied for Poisson’ s

ratio and Young s modulus measurement.



Fig 2
R AE/ R 50%

E(Young's modulus)=

A= 0 X @

=(E1+ E£2) /2

E=(E1+£2) 12

21

Formulas to determine Young s modulus by measurement of strains under

loading.



Fig 3
<JRIX>

#i/1N=R 50%

Eh
Poisson's ratio=

Ev

&€ h=horizontal strain

&€ v=vertical starain

Eh
Poisson's ratio=

Ev

& h=horizontal strain

& v=vertical starain

22

Formulas to determine Poisson’ s ratio by measurement of strains under

loading.
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Fig 4
B> /R 50%

<RIV B30 HE>

Sizes of miniplates were measured at each of connector band portion (a

and b) and screw hole rim portion (¢, d and e) in mm with digital caliper.



Fig 5

R fE/ N 50%

Formulas to

calculate moment of inertia.
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Fig 6
B> /R 55%

Load

40mm

s
NN

30mm Strain gage

15 njm 10mm

~20mm

<RIV B30 >

Load

40mm
— o

/
e

. 13mm 10\mlm

20mm

30mm Strain gage

Cantilever loading test to measure miniplate deformation with strain

gages under static loading.
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Fig 7
B> /R 55%
F

<RIV B30 HE>

F

Le Fort I osteotomy was accomplished by typical way, then the
osoteotomized segment was fixed with two CMF titanium miniplates at both
crista infrazygomatica added by two another three kinds of miniplates

at both side of piriform aperture.
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Fig 8
B> /R 55%

Fixed dry skull was situated perpendicularly on firm metal plate with
autopolymer resin. Three displacement detecting devices were set at both

canine apical points and just below anterior nasal spine.
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Fig 9
B> /R 55%

gf 1200 ‘ 3 * ‘ n=5
. |
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*=p<0.0
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PLLA-S Titan-S PDLLA-S CMF Titan-S
<Y 230 wE>
ef 1200 - x n=5
‘ ‘ ] ‘ ,7‘ 1 |
1000
800
600
400
200
*=p<0.0
0
PLLA-S Titan-S PDLLA-S CMF Titan-S

Mean value of maximum load under three point bending test showed largest

one in Titanium and smallest in PLLA.
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Fig 10
JRED>  HE/ N 55%

Strain 4.
Load-Strain curve

1500

— Sonicwerd — ' Fixorb * Titanium

Sonicwerd 1001 £268.7
Fixarb 1480£375.1
Titanium 846+99.9

’ ' : : ' : ’  Load(N)
n=3 Mean
<Y _EA3 Y >
Strain &
Load-Strain curve
— Somlewerd  — " Fixer Titanium
Sonicwerd 1001 +268.7
Fixorb 1480£375.1
. Titanium  846£99.9
- "//"""
= //
P
Load(N)
n=3 Mean

Load—strain curve showed almost linear. Strain value of center portion

under 10 N was largest in Fixorb and smallest in titanium.
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Fig 11
JRED>  HE/ N 55%

u strain
500 n 5
2000
1500
1000
koo
[
Sonicwerd Fixorb Titanium
ns=not significant
<Y A Y B>
U strain
o ns
Sonicwerd Fixorb Titanium

ns=not significant
Strain values did not show any differences under 10N loading among three

plates.
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Fig 12
JRPBD> - #E/ N 55%
Jim
, T+S T+F T+T
T+S T+F MR
i -490 740 -287
o IEHER A 1514 1329 14.9
-500
-600
-700
-800
800 ns ns=not significant
1000 ‘ * *=significant(p<0.05)
ns
<Y sy >

ns=not significant

pm
. T+S T+F
w I T+S T+F T+T
i <490 740 -287
BHERE 1514 1329 14.9
w00
ns
1000 *

*=significant(p<0.05)
ns

Displacement value of osteotomized segment were measured under static
load of 10N with displacement detecting devices.

Displacement of anterior nasal spine point was largest in T+F fixation,
and smallest in T+T fixation. Static significance was shown between those

two groups.



