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Investigation of bone resorption mechanism caused by cortical bone microdamage
associated with orthodontic miniscrew insertion
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Orthodontic miniscrews can provide reliable anchorage for tooth traction, on
the other hands, they also have such a problem as relatively higher rate of loosening in clinical
usage. Many studies were conducted to investigate the factor of the miniscrew loosening. Especially,
in resent year, microdamage to the cortical bone associated with the miniscrew insertion has been

reported as a cause of loosening. However, it is still unclear whether microdamage causes acute
cortical bone resorption around the miniscrew. In this research, the relationship between
microdamage caused during the miniscrew insertion and cortical bone resorption around the miniscrew
was investigated by using human bone analogue, extracted bone, and animal experiments.

resorption cavity



B X C—19, F—19—1. Z2—19 (Jtm)

1. WHEBHAR S YO 5

VAR B A R BRI TS U MR BRs S, [
DESY B CHEHBIRIRENEREI NS5 5, HEHE
EVEHETIE., A5 9 57D O3 FHEREL T
WREEMRT H—2 7V a— (T, 7o —A7) =
— X 1) EREEITHENL L CTHHW DB 2N IR S S,
HARMICE R L CTETCNWD, T D —ATY2—DE A
1% BEOWH 1L BEE LW T EED B OB A
FHL, EOIZFHE ~OREE AR OT-DDEEIREL
TOINHAPHALILTEY (X 2), HAEIEIREIZH T
HEEMISBEISICEELEHFEN TS,

ETANT I =AY 2 —F LG Th DN LER & AN % O V& =R 23 @< BRR Lo
RERMBEEIR>TEY, AFRN EOTDIZZLDOMIFENITHILTND,

3 / A IRER N2 T EAMET A0 (X 3), Kbt/

LS BN EE THHIENALCE ., [BEMIICHE B

| L7EAFZE N ED B TWD, KB BICRB W T, AR 13572

DI B2 T 2 T1— A7) 22— D EMEIL, AL O IRe [ %

WG T DI TEALND, THROLIEN EZIZEBNT

L. Ty =RV 2 —EEFEIE NG EEZECHZEIL ST

N D —IREZEMTHY , —E MR AR TR BT, FPHO
B D AW I RO R TR T2 IREEMETH D,

—WRETEMEC A 5.2 HFE R T-ELTT o —A7) 2 —D TR T B, g o
BEHOWTRFNZEITON TS, ENHDRRFIZES> TAZ 2 — RO e R a7
FEOL . R EMEIZEERAITIFITRIE WL~ L TV, 6o T T o i—A7Y a—Jii
HEOJRRIT IR LZEMIZHDHEE 2 LD, ZORBEIZOWTEASIFZES LTV R,

4

BRIGHEILNLY

REBHHTD
RAOOFIA—D ) A0V 1—REO R E B RIR

T I — A7) 2 — DR E B Z T B R ER LU CL B KRNI ML D3RS ST
WD, FTAENL NV DEINIAEN, A7V 2—E O BEF D~ A7 aX A=V BN 5288
HESNTERY, v A7aF A= N7 — A7) 2—BKICRES 5L TWAEE Z BD,

Wang SO LT, EHER /2L Y TAZY 2 — NSNS A E U T~ A 7 u i A—
VTR, ML 2 o ARREE ORI, BEAIIC LD E RIS O B, FiV N TE OIS
BIFDEREGENDIOC, A2 BYET V7 OMBENMIERIND, ZORF, A7) 2—f
H CREE 72 B WM DSR2 T AU R EME IS RAL L, A7) 2— X IR L7V, ZDTEMND
AL A= OFRERRKET UL, BER BT WA AR EDLEE 2O, Ll
FD I FWINDNE AR HOWTIE, RIS 1T ECh A,

WS TR T DR LRIV, [=A7aX A= |2l o TRV 2 — B O G5
SHE IR WIN N ECDNEIMN, ELDETIEF IR ED I e FIc ks THD (K
4),



2. WHEDOHRY

T —AI) 2a—FENLRFIZAE LD~ A o A=V b T I — AT 2 — D E DR
K CHHAZY 2 —JE FHO 2 BB WU O BHEIZOWTC, B SEERE T V2L LR35
ZENAWIEDO HHTH D, BRI, ~ A /nF A= R KREL, A7) 22— FE O 8
ﬂ%m%ﬁtbt%%ﬁAkiU-%Mm&%~/#dé<]E% A LTRSS D
T, A7 A=V OBEERRBIL ORI 2—E O GBIk iex L, ~ A 7ak A
— VD R BRI N SN DA B O D,

3. HFZED kL

a. 2018 FFE 1T, AR EWERET VO EZAEE Lz, £9, HEERFOFHEICHE
U, BEME B — 7OV ECR O AR E LS %%mx&Jn~%ﬁiﬁé%%%ﬁotoﬁ%
27V 2 —HFICERINE E T RIFELRRET D7D R~ A 7 aF A =04 L
HE 0, FLOKRE I &/NEL Lz, fENLT 4 J_FEJTX 7V a—%ZHHORER L3
WZHH L, MR E U7z, pCT AHEELEI 535 K OFERLATF BEREA OB TR L 7=,

b. 2019 FEEIE T v MEE 2 HWTZBFERZITV., ~A 7 1 Z A=V ERERRIIC
WL KIE L TWAAREMEIZ OV THRET 21T o 72, EICER 1.3 mm £72/3 2.0 mm
DF L AGHDOAY ) o —ZAEL L, WENLER, WS T B, 21 HO 3 g TRk
AT o T2, FHIIFIERNE 7 7 o CYea LI FERURIFBIEAR T~ A /7 m X A — VB IO
W e A T AT L 72,

c. 2020-21 A= FE I T HAUERGLE X R OBLE N B | KR EEHICE R 2 T Em 0 s 5
ZENHRETH ST, v A 7 a X A — TV ORKHZ AL E 7 2 TRRGE L7z, #7dE T
RIZEEE & RRROBPER | EMHRELZ AT 2E S 1.0 mm OZRF -7 T X7 7
AN—a3RYy NMUOBHE AR & Lo, MEUEHEIER 1.3 mm, £ 6.0 mm O
WRGEMR T o —A7 Ja—& L, £F, BlKEFICYA 7 nFd A—UNE LK
BE. ED XD BT D EERE T CHALGER 21T VWRGE L7z, IRIZ, I_?§07
1.2 mm O FAZER U7z E TSR 21T - 7, fESR L ORE M vy THII%R
ML, A7V o —RER OB EE oW 2852 LT,

d. 2022 FFEEIT A 7 U o — TR DMALS kb3 D Pt TR R Lo, A
SERRBHZ, A BB AR TORRRFIN 72 A DBLEZ S BT &67 PAEEE LT, SFEEL
DRFHBEICAE L2, B 0.7Tmm @ FHLA2MHE5 L7ZE X 1.0mm O X =7 ¥ FEEIC
EHAL 1.6 mm, £ 6.0 mm O Ti6AI4V R 7 Y o —%HEN LT2, A7 U 22— iﬁ%ﬂi
EREEE . R UILOEWEE, By FORWEED 3FEZ T 72, L ML 7 DA%
P, U AT 2 MED BRI IR D% i%%ﬁb\ﬁ%#E#MF@H%W%L
THUINBEE & Bl L7z,

4. WF7ERCR

a. FENLI VI3 L7 0D 2~3 % (20~30Ncm) T 7=, uCT BLOFERLRBFEEEA D
BIEFT A TIE, LT RORBRIKICB W CTHALD 2 E I X588 Hed > 7203 fEL ML
T INKELIRDITHE Y, resorption cavity 238 X DA DSFEO BT, LA EDOFEFRNG, HEFEIZ



BRI E T ERELER T 22 LIERETHLZ RSN, — 5TV o &
resorption cavity O BHHIMEAH7- 1258 L 952 &3 T2, resorption cavity [LREHWNIZA
UCDRINETHY | FE B OMMEZARR—KTHY , Pl DIRIK £725 ATREMED M\ W oD E
BRETREB 2 BT,

b. vAZBRZ A—=VHEIZFAL TUE, AESLEAL HEYL 7 BT 2.0 mm BEASREVWMEM AR LT
3, AENT 21 B CIEMBHIIZIE R E OfEE2 /R U, BIEOEB L OREZIZEAL T, #
SEEAZ IR E R EOMEZ R UM, HESL 7 HZBEL OV 21 HZ T 2.0 mm #EK
TUMEM A RLT,

2.0 mm FETIE 1.3 mm FEXVLZEDO~Aray A=V N AL EnD, SO BERDRE
X, v A7 A= VIZEFAECSELERRELCHEL TWDHEB 2B, Ei2, v 7uk 2
— VRN IZIEOFBERMRRH D EE 2 BT, ZOZEND~ATag A—U R 2 HIF
& AT 2 — G ORILRBEEINLAZY 22— DOEEVENME T35 Al e RIBS LT,

c. BRIETICEDMHAZGREBROFE R 7 AN T DIHE, ~/Y OB R IR L 7
WHRFEI T, ARV ART A M= 7 OB BIEES NIz, ANVARY A b= 7 % 2 B EF
BEE CBE LT LA, T TART 7 AN — DB L OB L7 47— OB FAEN RO 5
iz, BLEXYD B E B IZB b~ A7ay A= T AR ART A M= 72 o CREAM AT
RECTHDZENRENTZ, FNLRBR T, TR TOEEFBRICBN T, FLOBERNKEIR
DI METZHFE D 75 PAES 228 0.7 mm 7>5 0.9 mm OFFHIZIB W THIZA D80
b, ZOBBIZHONTE FHAEEAZY 2 —SEmDIEARIC OV T A7 CT fRfGmih
SYERLTz =SB &2 F\ O CRGEZAT ST R Iy T4 7 T N— DR TS
THEEAV RIS LT,

d. EYTFORNEETIL, SO Z EMERO T DD | U IMBE O D7 7
(2R D ZEMEDIR T ARz, AUIIOmmWEETIE, A2 E MRS JORUNMEEITEAR
TEAIRTELFRERE T -T2 23 B i F AR O P (A MAITT ISR T2 L EVED IR T 278
7o LEZY  UNEEG BRI A U725 & TORIINZ E MRS LD 28 D7 12k
LEEVIE T DI LavRmeshic,



5 5 2 2

Teekavanich C, Uezono M, Takakuda K, Ogasawara T, Techalertpaisarn P, Moriyama K 14(8)

Evaluation of Cortical Bone Microdamage and Primary Stability of Orthodontic Miniscrew Using a 2021

Human Bone Analogue Materials

Materials -
DOl

10.3390/ma14081825

Zhang C, Uchikoshi T, Lie L, Iwanami-Kadowaki K, Uezono M, Moriyama K, Kikuchi M. 297

Antibacterial-functionalized Ag loaded-hydroxyapatite (HAp) coatings fabricated by 2021

electrophoretic deposition (EPD) process.

Materials Letters

DOl
10.1016/j .matlet.2021.129955

Iwanami- Kadowaki K, Uchikoshi T, Uezono M, Kikuchi M, Moriyama K

online ahead

Development of novel bone- like nanocomposite coating of hydroxyapatite/collagen on titanium by
modified electrophoretic deposition

2021

Journal of Biomedical Materials Research Part A

online ahead

DOl
10.1002/jbm.a.37182

Taizo Hiratsuka, Masayoshi Uezono, Kazuo Takakuda, Masanori Kikuchi, Sho Oshima, Taira Sato, 1088
Shoichi Suzuki, Keiji Moriyama

Enhanced Bone Formation ontoThe Bone Surface Using a Hydroxyapatite/Collagen Bone-Like 2020
Nanocomposite

Journal of Biomedical Materials Research - Part B Applied Biomaterials 391-398

DOl
10.1002/jbm.b.34397




55

2020

155-157

DOl

18 0 5

Kikuchi M, Uchikoshi T, lwanami-Kadowaki K, Uezono M, Moriyama K

5.Preparation and in vitro biological properties of Hydroxyapatite/Collagen bone-like nanocomposite coating on Ti

46th INTERNATIONAL CONFERENCE ON ADVANCED CERAMICS AND COMPOSITES

2021 2022
C )
EPD HAp/Col
8
2020
44

2020




Kaisaka Y, Uezono M, Inoue M, Takakuda K, Moriyama K

Bone formation around the experimental orthodontic anchorage devices fixed onto cortical bone

The 9th Internarional Orthodontic Congress

2020

Teekavanich C, Uezono M, Techalertpaisarn P, Moriyama K

Effect of pilot hole size on miniscrew insertion torque and stress generation of synthetic cortical bone

The 9th Internarional Orthodontic Congress

2020

43 2019.05.30-31

2019

Kaori Kadowaki-Ilwanami, Tetsuro Uchikoshi, Masayoshi Uezono, Masanori Kikuchi, Keiji Moriyama

Cell culture tests of hydroxyapatite/collagen bone-like nanocomposite

The 13th Pacific Rim Conference of Ceramic Societies (PACRIM13)

2019




78

2019

78

2019

78

2019

78

2019




EPD

HAp/Col

2020

78

2019

42

2018

10

77

2018




, Badrakhkhuu Nomin,

oculo-auriculo-vertebral spectrum

77

2018

HAp/Col EPD

40

2018

K. Iwanami-Kadowaki, T. Uchikoshi, M. Uezono, M. Kikuchi, K. Moriyama

Novel EPD Coating of HAp/Col Realizes Strong Adhesion to Substrate Metal

Bioceramics 29

2018

2016800115534

2020




https://tmdu-mort.com/publications.html




