ALIUIN & T2t ek
Vol. 63, 2022 4 11 H

3D 7V v MEAR R RS L7 AR O BR %

Development of 3D-printable poymer-infiltrated ceramic network for biomimetic teeth

ARV, REFERCY, BEMTY, AbAEE?, kALY, #iE 5L D
DIUNBERIRY:  AEARPE 53 8, 2 TSR DR AR B
Mori R,"?, Matsuo MY, Washio A 2, Nagamatsu Y, Kitamura C? , Ikeda H"

U Division of biomaterials, Kyushu Dental University
2 Division of Endodontics and Restorative Dentistry, Kyushu Dental University
*E-mail address: r16ikeda@fa.kyu-dent.ac.jp

1. 3XC®IC

WA LI a OB, 7Y vy, T
Y—, A7 T NOIREFEERENHAET S, £OHFT
bA T T NIBHER~DIRIED D72, BEE 1055
<, RWIMICRIFRBIRGEZ R L TE e, L Laen
HBHEDA 7T MIERA 7T v MEREEDRES
(A AT T —ay) $5720, RKERWIAT
TET D HARNEZ AT L CUeu s, AR Rand% = & T
BRGSO ER, OB EOREN b T L
£, ZOBEERIT R, STIZE CIR AR AR
ERESEIA T T N (BRESEA 7T )
ERatL 0D 1], RIS A 7T o RNEBLE
i, KR & FREOBSREDIRIE N A END Z Lo
5, HLUWKIEMERE L TR SN D, Rk
WETx5 3D 7V ML, A—F—AA RRIORE
EOVERNZIE L7- 5757278, 3D 7'V o b lREZ AR
FERA 77 MRITHRE ST, £72, %<
DFATIHIETIE, HARIEERLA © 7T o MEROME &
LCF X o aRSt ST DN [2, F4 o oties
72 E DI IR IR A O & TeifEd 2 R
BEHo. DFD, WREERL 7T v MEAOME
L LT, 3D 7V v MR L AR RE A O A
DR TH D, ZOMREERRT 5L, Box O
N—T T EED TNDR) ~v—EidE T I v 7 A

(PICN) oJsHIc#ER L7z, PICN [ dm) A VECS:
FENK LT A2~ d 2 s S Tnd
[3]. #Z TANZETIE, PICN T L0 /ERLL 7= Kokt &
[ U E 2 - 8D 7V v FEMZISH L, kR
W5 A 77 o MR PTREZRETHL 8D 77U o MK}
ZRFT 5.

2. MEtLFHE
2. 1 #¥
3D 7V v NEVEIA Z ) — 3, A AT 7T 4T
BT A BQ) Kit, 77 VNSRTE /) ~—, AR, St
HABAL JERNH ZFTEDEEHIZ/2 D X O Bz
BRI P —2 TR - IRET 52 L T L7-. 7

WML AT Y — 2R EAS O 3D 7'V ¥
(MARSPRO3, ELEGOO) % VW CHIRIL7=. HIF
L, A7 aR ) —UIT 2 ISR L, 0%
F T AR TRES 5 pNEAZEITH) 2L T
kL7, 3D 7'V o ML ZEXUFIZT 800°CT 1 I
ek L, 8D 7'V > h2FUE BG #1537, Zhav T
WL 7-%%, UDMA/TEGDMA L& ) ~—ikIZ &
S, MBESZITH>2LT3D 7Y v FRY ~—5=2
t73Iv 7 A (BD-PICN) #457-. *IG#tL L CT3D 7
U > MR ZEEUFIC T 850°C T 1 MHRERL L CH57-
SERBEEIRE 3DBG &9 5.

2. 2 FE

HR LA T U — DRI LA A — 2 —CHIE L7z, A
7 U —OHIBIEETY, =Wt ERG I TR
B CEHMf L7=. 3D-PICN OffiiEidGx SEM-EDX %
FWCEHI L7, Ao El T 3 Ml Ric X ol
B, MRS Al EOREL, v/ 7 uE Y h—
ARE SRR TR L7, B FE e L7 3D-
PICN (2t hHREHE A REREL, CCK-8 7 v E&AIZT
FHm L7z, AEES B L CiE Wistar 7~ b (10 18
i3, 3) OIEIZ 3D-PICN Z## AL, 6 HEE#%IZEY H
L, #8#%kY) A % Villanueva Goldner (VG) 4Ltz TR
L7

3. RERLEBE

SRR EI A Z U —D¥EMEIL, 72000 mPa s (Share
rate 10s1) THY, ZOREIT3D 7'V > ML TV
5HEEN5 3000mPa - s LA FCThHho7- [4l. =ocER
B HOHEBEORERND, BRI 200t m INTH
5 ENRENT. HIRWE, 3D 7'V > hHORIESCE]
RIREEE A Lo 7-. SEM-EDX T L A 1ciiEs
Bz 5, 3D-PICN (X BG B L LY BN LRD
Mg 2 H O Z LA B L 2o Te. TR
ik v, 3DBG DR X 1% 76.8 MPa, M EARENL 53.6
GPa, b v 1—AfH X132 409.9VHN TH Y, =F AVE
WL U7 7R L=, —J7, 3D-PICN Ol Six



151 MPa, #MH4850% 19.2GPa, v h— A X% 78.6
THY, GHELNIFEEZ D2 EdvbioTz

(Table1). CCK-8 7 vz A CIIHFRURAFHNIWLE)S
L7722 & 755, 3D-PICN (Xt RIEHIIa e L CHE
FET A Z EAVRE I, Ty MEFIZHEHA LT 3D-
PICN Of##E1 5 0 VG Yt Cl, 3D-PICN FiiZix—
J& DK & WAk T LT3 A 2 ST R ME
ELTW=Z Enh, mVWERSIMEEZ o2 LAV
.

4. Bbviz

PLEofER L v, 3D-PICN [, 7= 3D 7'V > kD
RIKSEE, S BEIRH DEm O RsEatE, L
HARBEHI 69 D N - A AR RS TR o 2
EDRIE S 7. SD-PICN (381 LW VBARIBS 51 o 7'
>N (B ~OISHANEIRFCE 5 LB 2 bib.

Table 3D-PICN 35 XU 3D-BG D /) #HIMEE.

LN E T2 sk
Vol. 63, 2022 4 11 A

BEIHR

[1] K. Washio, et al., In vivo periodontium formation around
titanium implants using periodontal ligament cell sheet,
Tissue. Eng. A, 2018; 24: 1273-1282.

[2] M. Oshima, et al., Functional tooth restoration by next-
generation bio-hybrid implant as a bio-hybrid artificial organ
replacement therapy, Sci. Rep. 2014;13:6044.

[3IMK. Sodeyama et al, Printable PICN Composite
Mechanically Compatible with Human Teeth, J. Dent. Res.
2021; 100: 1475-1481.

[4] LL. Camargo et al., A review on the rheological behavior and
formulations  of ceramic  suspensions for  vat
photopolymerization, Ceram. Int. 2021; 47:11906-11921

[5] VP. Thompson et al., The tooth: An analogue for
biomimetic materials design and processing, Dent. Mater.
2020; 36: 25-42

[6] RN IR B « WRHEEMICE £ D EE
(Y « BERREOPEE O IEEIZ OV T, sikfds, 1997,
16(6):555-562

TS ANVE L RFE OIS & 6251 LT

bR & R izt t = By h— A&
(MPa) (GPa) (kJ/m?) (VHN)
3D-BG 76.8 536 0.10 409.9
3D-PICN 151.6 19.2 0.87 78.6
T A VE 80-90 70 — 270-366
R 138-270 20 — 57-76




