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Abstract

Following a revision of Japan’s medical fees in FY2014, CAD/CAM resin composite restorations for
premolars that are fabricated from a block of composite resin using a computer assisted design and
manufacturing system (a dental CAD/CAM device) were approved for insurance reimbursement. Later, in
2016, insurance coverage was expanded to include molars as well for patients with metal allergies caused
by dental alloys, and as a result, these crowns have come into broad use in clinical application.

Dental CAD/CAM devices comprise a measurement device, a design device, and a machining device.
There are two kinds of measuring devices ; with the conventional method, silicone rubber impression
material is used, and after the impression is taken, a stone die is used to fabricate a working cast which is

then scanned. With the other method, a scanner is used inside the oral cavity to directly scan the row of
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teeth that includes the abutment tooth (optical impression method). In addition to these, there are
numerous reports describing research in which the fixed dental prosthesis (FDP) is fabricated using only
the data from the optical impression, without fabricating a working cast.

When an optical impression is taken, direct optical scanning is used in the oral cavity to scan the row of
teeth that includes the abutment tooth, while monitoring the scan. An advantage of this method is that the
FDP can be fabricated without going through the technical process of fabricating a working cast.

In this paper, recent research findings are used to present the following regarding the optical impression
method used for fabricating a FDP : impression accuracy as compared with the conventional method ; the
accuracy of FDP and time efficiency as compared with the indirect method ; and evaluations by

prosthodontists and patients as well as clinical course.
Key words : dental CAD/CAM device, optical impression
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Microstructures and mechanical properties of CAD/CAM composite materials

Hiroshi Ikeda, Yuki Nagamatsu, Hiroshi Shimizu

Division of Biomaterials, Department of Oral Functions, Kyushu Dental University

Abstract

Dental composite materials for CAD/CAM fabrication were reviewed in terms of their microstructures
and mechanical properties focusing on hardness and elastic modulus. CAD/CAM composite materials are
classified roughly into two kinds of microstructures ; one is polymer matrix with dispersed inorganic
fillers, and the other is polymer-infiltrated ceramic network. The hardness and elastic modulus for the
CAD/CAM composite materials differ from each structure. The mechanical properties of composite
materials with the later structure is higher than those of composite materials with the former. Especially
the mechanical properties of the nanocomposite with polymer-infiltrated ceramic network are comparable
to those of a human-enamel. Future perspective for dental restorative materials are described from the

viewpoint of developing biomimetic functional materials.

Key words : Dental restorative material, CAD/CAM, composite material, hardness, elastic modulus
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HE 1IN A 858,000 708,106 A 149,894 83%
C 7 S A || 648,000 648,000 A0 100% | Jublik - [XIEAE (69)
TH /s 10,000 121 A 9879 1%
Z D 1t 200,000 59,985 A 140,015 30%
/N B 7,324,109 4,762,990 A 2561119 65%
Hi AR E f B & 6,142,406 6,142.406 —
& 13,466,515 10,905,396 A 2561,119 81%
(F) (H) (E))
(% Hh)
7 H H284F- % 7540 H284F- & P %A = = BfT = i 5
Mo T T B 2,000,000 495,450 A 1,504,550 25% | 70%(1~4)
Fl i) = 1,300,000 321,300 A 978,700 25%
v (BFEANR) 500,000 220,920 A 279,080 44%
v (FEAHE) 800,000 100,380 A 699,620 13%
i *% =1 200,000 6,150 A 193,850 3%
| R R OH 500,000 168,000 A 332,000 34% | 3
W b 7 500,000 143,030 A 356,970 29%
e = 7" 1,700,000 1,398,325 A 301,675 82%
= 7% 250,000 208,420 A 41,580 83%
= H % 50,000 50,000 A 100% | HAMFRAA#ES 2
bR % 7 560,000 511,739 A 48261 91%
bt} = =1 300,000 267,429 A 32571 89%
FlI Jil % 230,000 217,171 A 12829 94%
X B % 30,000 27,139 A 23861 90%
i i) = 0 0 A0 0%
A 7+ g 2,200,000 2,098,932 A 101,068 95%
3k A bis 1,458,000 1,370,460 A 87,540 94%
= i} # 132,000 132,000 A0 100%
s ROR 500,000 482,239 A 17,761 96% | H284- 3 H~ H294-2 A2
¥ R fth 110,000 114,233 A 4,233 104%
Ji 7% 100,000 19,390 A 80,610 19%
& 15 o) 230,000 196,735 A 33,265 86%
X A ok B 170,000 149,040 A 20,960 88% | H284-2 A~ H29%-1 A2
e 7 100,000 89,567 A 10,433 90%
/N i 7.860,000 5,360,628 A 2499 372 68%
T fi B 5,606,515 0 A 5606,515 0%
& Al 13,466,515 5,360,628 A 8.105,887 40%
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7 H H284 % T 4R H294E 18 7 AR B £ L {i& =
= # 3,318,000 2,432,000 A 386,000 73% | 408% (2 : 4 %)
bl 4 i3 168,000 120,000 A 48,000 71% | 20%
ZN ks i3 3,150,000 2,312.000 A 838,000 73% | 404%X95%+2 4 %
B B 2 =B 620,000 720,000 100,000 116%
b 4 i:3 50,000 150,000 A 100,000 300%
ZN ks i3 570,000 570,000 A0 100% | 9%k
B2 5 g % 700,000 700,000 A0 100% | 3.000F] X 2004 fth
Hl & & B 6k & 300,000 300,000 AQ 100%
B kB & 1,500,000 1,000,000 A 500,000 67% | 69%
& H O % % 28,109 28,109 AQ 100% | 9H - 3 A
% I A 858,000 110,000 A 748,000 13%
MOBE M 648,000 0 A 648,000 0% | Juikik - XIZhE
HOo& Al A 10,000 10,000 A0 100%
Z D il 200,000 100,000 A 100,000 50%
/N &t 7.324,109 5.290,109 A 2.034,000 72%
B )8 i B4 6,142,406 5,544,768 A 597,638 90%
& F 13,466,515 10,834,877 A 2631638 80%
(F1) (F) (M)
(% i)
K H H284- )& T 5&H H29%E )% %0 = E mEE L i =
MesE T T B 2,000,000 1,000,000 A 1,000,000 50% | 71%
Fl il = 1,300,000 650,000 A 650,000 50%
n (R EAH) 500,000 500,000 A0 100%
» (FRAH) 800,000 150,000 A 650,000 19%
% =1 200,000 100,000 A 100,000 50%
fie dH OB R OR 500,000 250,000 A 250,000 50% | ¥ - b ¥y 2 2586
H TE P 500,000 300,000 A 200,000 60% | HHEEED
[ = T 1,700,000 1,700,000 A (0 100%
= = 250,000 250,000 A0 100%
=1 H % 50,000 50,000 A0 100% | HAM ¥R rahiks 2%
o % b 560,000 560,000 A0 100%
i} g = 300,000 300,000 A0 100%
] Ji] ey 230,000 230,000 A0 100%
b H =1 30,000 30,000 A0 100%
fii ) i 0 0 A0 0%
A 7 Pt 2,200,000 2,200,000 A0 100%
3 N 4 1,458,000 1,458,000 A0
B W ey 132,000 132,000 A0
= R B 500,000 500,000 A0
B ¥ R fi 110,000 110,000 )
Ji i 100,000 50,000 A 50,000 50%
g i wF 230,000 230,000 A0 100%
. . 170,000 170,000 A0 100%
HE & 100,000 100,000 A0 100%
N i 7,860,000 6,610,000 A 1.250,000 84%
T fid & 5,606,515 4,224 877 A 1.381,638 75%
& i 13,466,515 10,834,877 A 2 631,638 80%
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