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Fabrication of Hollow Maxillary Obturator Prostheses Using 3D
Digital Technology and Evaluation of Physical Properties

Hiroaki KATO", Shigeto KOYAMA?, Kensuke YAMAUCHI?,
Tetsu TAKAHASHI?, Soshi HANAWA® and Keiichi SASAKI

There are various problems associated with laboratory and clinical techniques when fabricating
hollow maxillary obturator prostheses by the conventional method. This article introduces a new
fabrication method that uses three-dimensional (3D) digital technology in order to overcome the
problems. The 3D geometric data was obtained by means of 3D optical scanning of a plaster mod-
el with a maxillary defect and converted to stereo lithography (STL) data. The hollow obturator
part was molded with a 3D printer (DIGITALWAX 020D). The 3D mold of the obturator with a
hollow was returned to the maxillary defect plaster model. The other part of the prostheses was
made using the conventional method. The bond strength between the photocoagulation resin for
3D molding and polymerization resin was evaluated using the compressive shear strength test.
The result showed enough strength for clinical use. As a result, the proposed method for fabricat-

ing hollow maxillary obturator prostheses using a 3D printer is applicable for clinical use.

Key words : hollow maxillary obturator (#&ZE#fHr22IHZ%M), 3D printer (3D 7'V ¥ ¥ —),
3D digital technology (3D 73 % V44if)
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Table 1 Fabrication processes of hollow maxillary obturator
prostheses by the conventional method and by the
new method using digital technology
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Fig. 1 Molding process of the hollow obturator using a laminate type modeling device
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Fig. 2 Maxillary defect stone model and the scanning image
a : Maxillary defect stone model
b : Scanning image of maxillary defect stone model acquired
by the three-dimensional geometry measuring device
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Fig. 3 The generated STL data of hollow obturator
a : Blocking out of the undercut portion
b : Creation of the hollow obturator portion data
¢ : Sampling of the hollow obturator portion data
d : Cross section of the hollow obturator portion data

3) HhZERIORRER DG ELEEZITo7 (M4a, b).

k& SNRET— 7 2 RHER 3D B EE 4) FhZeRIZERR
(DIGITAL WAX 020D, DWS#L) (2 T EZH <4 — T L7 B 58I A 5 SNz A T Vv —% A v B L,
THNTA FITHH SR TS T 7 ) VRONGHEALHE IR PESERRERNC 2RI ZEFR N T 5 L D12y FE— R
(DS2000, DWS 4t ; Lot No. 30160427 (LLF DS)) % v ZEE LZWIHIH AR A v s 2Tl 24772 (X5).
TEE Lz ShfER LS EEn T ORofkE s 4 AR I A SRR & v 2RI BB S

T, WEISEEL G A RVKERDICAT IV — 25k =% rENWGE VY VA =34 FN—TYJHIR



14 (38) SR AR

38 % 277, 2015

4 RSO &R
a: MZERRIEID A TV —%iEt b BB O PRI
Fig. 4 Printing of the hollow obturator portion
a : Designing the sprue of printing
b : The hollow obturator portion after printing
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Fig. 5 Adjustment and repositioning of the hollow obturator portion on the maxillary
defect stone model
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Fig. 6 Configuration and dimensions of the specimen
a : The specimen with/without primer
b : The specimen of DS with/without heat

FRIZLTw 2 E2H0 5, HULRFEREBE A 7ERHFE
WHEMEHS (% 26—35) OKREHRTVS.

m # £

3D AF v F— L EREREZISH LT, %4
— ORI DR IET % H T 5 R O BEDSTTRETH -
72 (7).

3D ERME LR T 7 ) VL Y OIEfEE AW
S, A~ -l A L72RENE 152 = 49 Mpa, 77
A4 <w—7 LEIZ 135 £ 14 MPa O#EARES 2R L, O
FIZIAE AR DO N ol 2774 <=L
WCRRZ L, 2TORFTDS & MC O R TEHEEAFED 5
N9, DSHNZEEINETAT A o TRIROBENSFE L
BRI BlEE s 7z (K 8a, b).

DS OADREETIX 137 = 1.0 MPa DFEEHME T, 794
<=7 LOWEHIEWEEZ /R L7, —F T, DS Z L
L 72308HE 292 = 3.8 MPa OFS A S T 3 50 2
fEofizmR L7z (K9). /2, DS OADRETIEHNIRIC
AP U DWRIIZE ST, —F, MLz L7-4
TOFA TR > TRZEAA: UniRr L7z (X 8c).

v, &% =
1. feggdBrh 22 RS ok O SAE 7 s
3D 7V VEl, 4712 CAD/CAM ¥ A 7 2 Ol ik

Flif R E R EANOISH WS SR Tws. LirL, €2
AL D 2 W IZRIAIRFIE & S SIS & V) A

(T AW AL e S REREE i)

Fig. 7 The finalized hollow maxillary obturator
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Fig. 8 Picture of the fracture surface of the specimen
a ! The specimen without a primer b : The specimen with a primer ¢ : The specimen of heated DS
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Fig. 9 Compression shear strength of poly methyl methacry-
late (MC) resin and photosensitive molding resin (DS)
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