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The ultimate goal of this project is to develop a new orthodontic anchorage device that uses bone surface as the
anchorage source. The goal within this research and development (R & D) period was to determine the device
specifications and non-clinical trial protocol, and to acquire proof of concept in the pre-clinical stage. The R & D
system was organized by Tokyo Medical and Dental University, National Institute for Materials Science (NIMS), and
GC Co., Ltd (GC).

Tokyo Medical and Dental University was in charge of integrating the device shape (Principal Investigator: Keiji
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Moriyama) and its verification in vivo and in vitro (Co-investigator: Masayoshi Uezono). NIMS was in charge of the
synthesis and slurry preparation of hydroxyapatite/collagen-bone-like nanocomposites (HAp/Col) used for surface
modification of devices (Principal Investigator: Masanori Kikuchi) and modified electrophoretic deposition (mEPD)
(Co-investigator: Tetsuro Uchikoshi). GC was in charge of processing the device (Principal Investigator: Yoshihiro
Sakaguchi), and mechanical strength test and monitoring (Co-investigator: Tsuyoshi Noguchi). Details of each item are
shown below.
1. Optimization of coating methods (NIMS)

1-1. HAp/Col synthesis and slurry preparation

1-2. Coating thickness control method by mEPD

1-3. Optimum coating thickness in vitro

1-4. Optimum coating thickness in vivo

2. Investigation of optimum device shapes in vivo (Tokyo Medical and Dental University, GC)
2-1. Effect of differences in basic element shapes on new bone formation
2-2. Osseointegration capability in the jawbone of experimental animals

2-3. Conduct of regulatory-science strategy consultation

3. Mechanical properties of prototype devices (Tokyo Medical and Dental University, GC)
3-1. Finite element analysis
3-2. Processing of prototype devices

3-3. Mechanical strength test

4. Pre-clinical study (Tokyo Medical and Dental University)
4-1. Placement onto the jawbone of experimental animals
4-2. Sustained stress-stain test in the jawbone of experimental animals
4-3. PMDA pre-development interview for medical devices

4-4. Final determination of the device shape

Conclusion
By performing various optimizations, a new orthodontic anchorage device shape that can be firmly bonded to the bone

surface and enables sufficient orthodontic force load has been clarified in the pre-clinical stage.

I11 FRFMR ST R

FLOWHRABERAT v Ly UF NS AZDONWT, KV BIEERHERO=—AREm VN E 7 — 7> R e L
T, BR TOMHZAE LI Lo MRE OB 21TV, Bl 3 —T 4 v VTHIER X OF S AR O E,
TR HIEE vk, FERRARBER O M, RIS T 7 SR RO R E 2 B 0 2Bk L7z, F72. BN D ORER
T — & A OHEATR I E U AT AL TR Y . WFSTRERI O & B OB SR T o 7o 10, ST &
FEMRAOIC R ZE LT 5 a1, PVDA FHAR OFE 2 B & 2 CHFZERARE &2 HEME L Qe e E0SETl S T,

— 7T, RN TOLREM L MERFOIRE /N T o 2 ORGEES O FEAMIZ M TEEIZRET T R EFHO—HIC
DWTIRFENRE T L TWRWZ & BEFEIS T 2N AR CH D 2 & FEHRRBRO 7 1 b 2L K
EThHDH I L, HIRKBOFEMFHE O BMAMEICRIT D Z LB SN,

4



S%IE. BR TORRMEOBIRRL, ES~DR b & O EALEm O, FHMRELZATHEFL IO
e R OIS SR E D RET 24T FEAUMBIZAT TIFE 2D TS Z & 28T 5,



