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Abstract Objective

To determine the influence of Fe, O, coloring method to the mechanical and transparency parameter of dental
zirconia. Methods Presintered zirconia blocks were coverd with zirconia powder blended with different ratio of Fe,O,, then sintered to
1450°C. Mechanical property and transparency parameter were calculated. Results The L~ value was in the range from 64.91 to 90. 94.
The a” value was in the range from 1.27 to 12.70. The b" value was in the range from 1. 02 to 38.66. There was no significant difference
(P>0.05) of the flexural strength and in each group with the increase of Fe,0,. Conclusion This method produced dental zirconia

specimens with light yellow to amber brown colors with the increase of Fe, O, and no significant influence of mechanical property and trans-

parency.

Key words

R R E SR P % o TG AE I /R R RE S &
A I TR AR T B A A AR Y IR 2R I R
() 2 490 2 4 G K AR 1) OF BB T W s
KL B CAD/CAM Hi R 1K &, B —F Al 1)
Bl % P BB E AR R B e, HRE
£ 10 25 B A A B S e RN BRI L I PR X & B A B
@R ER T B A AR R — R
AL ES A B 1) 165 BB 4 R A% B 20 KSR A I R K
7506 A A 1 1 € B A R B ) T LA A8 AU A T 8 P9
JERE BN G T As i . H AT R ECE I A i
AR, — R BB 45 1 B AL IR A A 408 A Ak

HEWH EEK A AP AF RS IIH (81500881) ; I
T AR AR T & R R VBT H (| R H ) (201540045) ;
b AE S O R A B A BE B H (11X721047)

YR BAAL 200011 b ¥ S A IS 2 e BRI 2 LN B = g

- 68 -

Zirconia; Fe,0,; Mechanical property; Transparency parameter

PI YR 5 RGBT AT S — Bl
SEAE AL R R A N ) A AR, O A A8 TR AR
AR B 3 e 45 R v T A IR
FIHE 20 3R, R il T ke 45 R 19 R/ AS [, BT 75 19
T2 UL 8] 25 57 30 1 4R AR P B AN S R B i
HEOAHMRER . AP B A G5
ik PR R E I, 2 1R AL S R T S P RE Y
WA o DI, A e 2 54— PR B AT 2SN 1 & (28
B, SURBUR B 25 VR 18 TIOWL 25 40 L ) 2 Mk i 9 o 687
LN T BHE Z AR (4

SR (B4 1 I 1 ) be 4 R LU X R 2
PRIEAT 25 €1 J7 vk . Khan 238 O 1B 45 5 19 A 4L
BT Pr Cr Fe ALY 09 A AL R0 R, BE4T
Rpgah, al M b ah f b, 3 150 AR U, X
AAES AT E . th TiZE Ol RS A B AE R [



| 22 B 57 2 2017 4E 6 45 46 35 %6%@

e B

o, B LB S EERE R L s, JEr L Fe S ALY 1Y
B OROREAE, /TR AR BRI RAR PG . HED
AR TR A RS PR B RS B RS 1Y 52 e R
L SR A 1

K, A BE 5T 3R ) Fe, O, 1 25 4 5], % i &
) =52 A0 AL B HE AT RUAE 6, LR 5 X
SR ZF 2F 6,40 [ A DT I5C 1Y) 41k B R IS Ot B 8 . B 4
AN TR] B A €8 500 o 0 AR e A5 A 1Y 68, L ) A

Al A% B B A 52w, o R — 2B 1 I PR N FH AF 9% 5
R
M#5 A%

1. BARE: PX242A ( H A Tosoh 2 &) ), 3 2 A% 43
H}:5.3% 1) Y,0,,0.05% (¥ Al,0,,0. 002% Si0,,
0.002% Fe,0,,0.002% Na,0,3. 82% [} HfOz,A,%jj
Zr0, , ¥y R 42 Sk 90nm, F Sk #E 47 ik 4k 19 i AE
Fe, 0, NIt b3R5 2 w5 4 Hr i

2. 5%k (1) AR R FH HL K7 43 ) A BB
I PX242A Hifk 2. 5g, HE A B B4R 15mm AN 45 AR
Hr SRIGHE R KR R #LELL (3 ~4) MPa (¥ % J7 1l
7 PX242A [ ik f4F 60 Fro HH F K FRHL
PX242A ¥k 8g, HE A B K J7 AL (1% N 85 90 0 I 45 2
o ZE R R R R ML L 8 MPa (14 5% %Y JE A7 il 4% K 7 I
I AF (35mm x30mm x 2mm ) 10 He o LA E il 45 4 1)
TR FH S8 ) R ™ A S AR SRR R AL,
300MPa [ R Y 7, R B[] 1ming (2) & 8 K
HIVE: ¥ Owt% Fe,0,, 0. 625wi% Fe,0,, 1.25wt%
Fe,0,, 1.875wt% Fe,0, F 2. 5wt% Fe,0, ) & &
g3, 5 PX242A MR Bl S L E R, BA K
RKFTIHEAG, IR G EKE 120, #1200 H i,
Owt% Fe,0, 41, Aas X RRAL, (3) 1 Redh . Bike,
H A TR R A T A, 7E S R e s b (LT12, £
[ Nabertherm 23 7)) 4, LA 50°C /h #) FH R 3 5, =
MBess 2 900°C /il 2h J5 B R M B E iR . &%
g5, Wike a1 S A0 B A 7 iR BE AL 3 S
A, 12 AR M2 KRR, oE TR
FRIES N, RE oy 0 s — AR R AR
2mm, 43 A =R Be 4, L 600°C /h 1) T i R
FLE 1450°C, PRI 2h BEP A, (4) 4 T 3
R TE AT S HLIR oK R 3 (5 1D, SR T AT 22 5
0.5 +0.05mm, Ky K2 B 1SO 6872 (1 5 i i
TERE 4% o B8 45 b i a1 78 B B MUK oK C 5
A ER LT, R 1.2 +0. Imm J5, T
WIEIY AL LI #EI AL 1. 2mm x 4. 0mm x 20. Omm

FIBA (H 4. Omm x 20. Omm A7 — [ 4 5 64
1) o 45K fFF 3007 600" 900" 4 A RS ARAK U HT JE5 i
J'ﬁ .H‘ﬁ/ﬁtﬁimﬁ: BB It K A A T

ol ok BRI . (5) 3 AP uR I AR
1S06872 75 B K & 4 i, 72 77 BE A1 #} 52 46 HL ( EASY
TEST,EZ20, LIOYD Instruments LTD , ¥ & ) - #4710
R, WS 15mm, N2 #E 2 0. Smm/min,3 525

FFH/Aft%J&p—;ZLLZ Fohs, N3 5 9

(MPa) , P ik 0 W 24 15 (% 28 far (N, LSk 3k 125 i
(mm) b A58 (mm) b iR B (mm) 3
et 2 5 L PR AR BT E RIS AL A S
(6) 37 W] B Pk« ok FH 43 )66 BE X Color i7 (35 [F % €5,
HAED) SRR 12 A B R R T 6 Sob,
ARG G, 0% LT sa” b7 E, B B 7 it 3
A0, WO B {H . R BF 3EAT 35 W BE TP (transparency
parameter ) A RT3 4%@4‘%%7%(?%%5@
oS B Sk b B LT e b A,
SIS U N ) SR SOE7A~ P/ O - S N {Eo e =
J(Ly =Ly)* +(ay —ay)? + (b, —by)* Hh By
ThRRR A E TR SRR EE . W FFRERR
BT SO O R

3. 581t R I SPSS 10,0 B4 X 52 55 4% 41
1) 3 ST TR B O W] A B HE AT B R O 25 T
Hod DA B £ BRiE 2 (v 25) R, PL P <0.05 2
RAEGIFEE

s R
LR L 3 mPT A R .5 4 A AL 85 1
PER BT 3 RIPTE A WAL 1, MR 245 Rk
WA L ICRE AT B9 3 A BT 245 0 B 25 S I TR e it 8 X
(P<0.05) . RE M Fe,0, F @M RILAH K 3 47
i‘IL SO 1464 + 138MPa, Fifi 3 £ BBy i Fe, 0, 1Y
N, AR 3 AT R T R R R

®1 7F[E Fe,0, RMEBRREENTHEE

Fe, 0,4
Owt% 0.625wt% 1.25wt% 1.875wt% 2.5wt%

4151

e
(Mpa)

1464 +138 1468 +208 1409 +188 1472 =157 1366 +200

2. B Bz YR I A S 6 v 8 A, R

A B BEAH 20 21 % 51 & (CIE) #fE % 1y CIE 1976

a' b" BUOARG, ZAG P L AAKRYE, +a” U

RO —a RGO, + b AXREO, -b AKRE
- 69 -



J Med Res,Jun 2017 ,Vol. 46 No.6

oo 5 HAEAES I LT La” b EIE 1, A0, bl
& Fe,Of S im, L7 a" b™ (HHAAE — DT 1)
M EEEE LT JE R 64.991 ~90. 94, a” {5 3 [
H=1.27 ~12.70, b {HIEHE R 1.02 ~38.66, ik
BB DR 2, T DL BE A LR R Fe, O, F i1
I, PRy aE M BRI RN 0. 625wi%
Fe,0, B4 Ja &S B 5K Fe,0, 122 %70
GiitEE (P >0.05) , HAapE A4 5K Fe,0, 41
(35 W B LA, 25 A Gait#38 SL(P <0.05)

100 1

804 E

60 E

L8

(e {:Ean
40
iy B
35F i 4
30 F
25
ifl 20F e i
s = Owi%Fe
® 0.625wt%Fe
10 4 1.25wt%Fe
sL ¥ 1.875wi%Fe
4 25wi%Fe
oL ", 1 1 1 1 1 1 1 1
-2 0 2 4 6 8 10 12 14
a™(l
Bl S#HMEEEALENL a” b &
201
151
= e
(=W
= 104
= B
B =
:;:-::::i
0- T T
ve ve fe  gfe e
o\ e 0,615W\C7€ \ .25«\”7" \%—lswxdo 7_,‘.3\»1\‘/0

B2 sHERANENERE
<70 -

it it

H Al B E O U I E G kd, 2
A B 5T R WA P v v B U 5 VI8 0B (A X A R 2
i3 S8 A G TR O BT RS R L SR A Pr
SRR - E AR AT R AR R T, Sl R AL RS P )
HPERERIREAR, ARG R TE OUERE, — B H
FER BRI 0. Tmm {5 [l N 25 €5, PR OG 6 A4 ) 19 5 5
A R, B R M@ R AR R AW G A X K
e 23T 700N HE 2 51y (R otk i A 1 B8 2 i
JE 2 ) 2F B B 2 AR BT S 5 B2 R F 800MPa [t A B
U AR, 3 O B OB P02 B B AT AR
£ 1350MPa L L, & Filfa AR A i 3k

R R W B, E O L Y
7 63.68 ~86.54,a" {HIEFHH 0.08 ~3.87,b" {H il
Bl N 6.67 ~29.79, N itk, H AT R Fe,0, & )5
(R 45 A0 B 1) S fb s s B i B o, AR 7 25 P AR
RV, SEAL VR B AR B RO M BE A AL &
A M LA e e P iR B TG EL AR SR A T R S, X
MWZERE A B A EER W, 85 A E N
O B SRS 5 e 42 3 R AR F B 6, B A B T 5 1 1l
BRI, B ARF A, AL IR ARE
vk, 2 E AL W E 65 b I R F L, X T 46
B R A, B S B B ROR H — 2 EA . WA,
T R R, mT R ) X s 4 e
B, LTRE MG , AEIRE AR T, i —
PEEE R ROR

Akira %A O N LR S R G R R S 2
TP {HTE 10 £ 47 . ASLH N 2. 5wi% Fe, 05 (1)
HOH V) TP AR EAR, y 10. 15 T REIS B KK 2F 1Y
% WY

ZE LT, AR R & Fe, 0, 19 AL &S ¥
AR TURE 5 B SRR B B AT AU R A Tl B
RSB A I ) @ 5 A 35 b KSR
T R Fe,0, MRS E QS XA RHALEE
YL B B8 B 35 B TG B 3 R M, LG PR V. FH AT
sto AARES R RS AR R TR P R 5
R Z AR ST . TEIG SEMBE ST K X SR AU
05 1 48 Ak 4 1 B0 A0 AR T R i — 2D I AT

% 3Tk

U WA . SRR B M 0 G S S i R

[J]. O E2E 24,2012 ,39(4) :494 — 497
2 WA E AR, . 3D FTENHOAR R g K RBUR(D]. £ B

B HhrifEfk ,2015(6) 17 - 21

(F4% 143 1)



B2 el 20174E6 A F46 8% 6

-

- & s

ek I iz s KA Wi, WBC 2 F w0 ILEE
BC Wb vk 0 45 25 i CRP FH 5 PCT 76 ™ B 40
P e B RE A 22 0 4 e vy B KO T R U Y R
FE R AR A A B S, ELAE 2 T AN T R e i A R S
PO HAT T AERE 1. T CD64 Xof 21 B B e re S Pk s
R CD64 X R I e B

DF JE& e 85 IR N R s i AR 256D R

% G RE % BRI T R WA PCT J CRP J& DF JK
;%%ﬁ)ﬁé@fje'maﬁ, Logistic 7113 43§ 7~ B8 IR 9 12 9
i ABL CD64 & 9% )5 19 Mk 57 fE B & (P <
0.05) "7, M FR 5 2 L ABT 15 B 7 F 5 45 R A
oL, 11 CD64 45 S BB CDO4 $5 5013 = , &
(i 51 J i 22 , HL ISR AT B CD64 A 53 Ak s 4
2 15 B0 1AM 50 400 A5 00 40 L P T L 2
REBRE G A 0T U Pk B I A A W, 380 A 5 A
Jfl B TNF — o AL = 1 2 1L - 6 &5 58 1 K 1, i o
— FR AN AL IR 5 R i K G BE O, HL I Ak 1 A vk A
P2 o 8 4 R 266 T 000 A P 2 4 b, T S B
6 R B A, o = A B B i, S BOBE IR R R TS AN
(S

Zi L rik , DF JEys 2 bR g 7™ 55 1 I & AE , B A
TR B T TR AT BT R IR T, A g 4 B4R R
CD64 F23k A | We DF J8k Yt () ™ o A2 BF O 42 7% FlJ
A5 KA1 10 P AT 5 o

S & 3k

1 Hoffmann JJ. Neutrophil CD64 : a diagnostic marker for infection and
sepsis[ J]. Clin Chem Lab Med, 2009,47(8): 903 -916

2 Lipsky BA,Berendt AR, Cornia PB et al.2012 infectious diseases so-
ciety of america clinical practice guideline for the diagnosis and treat-
ment of diabetic foot infections[ J]. J Am Podiatr Med Assoc,2013,
103(1):2 -7

3 Lavery LA, Armstrong DG, Wunderlich RP. Risk factors for foot infec-

12

13

14

tions in individuals with diabetes[ J]. Diabetes Care, 2006, 29 (6) :
1288 - 1293

FBLBARE, XA B IR 2 8 AN )R g 8 A 4 I R
FE[T]. P AE R B e 2p 24 K ,2014,16 :4030 - 4032
Akinci B, Yener S, Yesil S, et al. Acute phase reactants predict the
J Am Podiatr Med

Kz FH F

risk of amputation in diabetic foot infection[ J].
Assoc,2011,101(1):1 -6
ARG, E M A, Bl AL, S5 I T IR B 3R R B RO AR R e B
AL XS B TN AL T [ B A 23 AR 2% 3, 2015,35(6) <370
-373
Li X, Xiao T, Wang Y, et al. Incidence, risk factors for amputation a-
mong patients with diabetic foot ulcer in a Chinese tertiary hospital
[J]. Diabetes Res Clin Pract,2011,93(1) :26 - 30
Gros A, Roussel M, Sauvadet E, et al. The sensitivity of neutrophil
CD64 expression as a biomarker of bacterial infection is low in critical-
ly ill patients[ J]. Intensive Care Med,2012,38(3) :445 —452
Shi J,Tang J, Chen D. Mela — analysis of diagnostic accuracy of neu-
trophil CD64 for neonatal sepsis[ J]. Ttal J Pediatr,2016,42(1) ;57
Burgos J, Los — Arcos I, dlvarez de la Sierra D, et al. Determination
of neutrophil CD64 expression as a prognostic biomarker in patients
with community — acquired pneumonia[ J]. Eur J Clin Microbiol Infect
Dis,2016,35(9) ;1411 - 1146
Jones AE, Fiechtl JF, Brown MD, et al. Procaleitonin test in the di-
agnosis of bacteremia a meta — analysis[ J]. Ann Emerg Med,2007,
50(1):34 -41
Danikas DD, Karakantza M, Theodorou GL, et al. Prognostic value of
phagocytic activity of neutrophils and monocytes in sepsis. Correlation
to CD64 and CD14 antigen expression[ J]. Clin Exp Immunol 2008,
154(1) .87 =97
Song SH, Kim HK, Park MH, et al. Neutrophil CD64 expression is as-
sociated with severity and prognosis of disseminated intravascular coag-
ulation[ J]. Thromb Res,2008,121(4) ;499 —507
He X, Sun X, Wang J, et al. Antibody — enhanced, Fc gamma recep-
tor — mediated endocytosis of Clostridium difficile toxin A [ J]. Infect
Immun,2009,77 (6) :2294 — 2303
(e H 3 .2016 —09 - 25)
(&1 H 1 :2016 — 10 -21)

(L#% 70 )

3 Lawson NC, Burgess JO. Dental ceramics; a current review [ J].
Compend Contin Educ Dent, 2014 ,35(3) ;161 - 166

4 Miyazaki T, Nakamura T. Current status of zirconia restorations [ J].
J Prosthodont Res, 2013,57(4) : 236 - 261

5 Shah K, Holloway JA, Denry IL. Effect of coloring with various metal
oxides on the microstructure, color, and flexural strength of 3Y — TZP
[J]. J Biomed Mater Res B Appl Biomater, 2008, 87 (2): 329 —
336

6 Aboushelib MN, Kleverlaan CJ, Feilzer AJ. Effect of zirconia type on

its bond strength with different veneer ceramics|[ J]. ] Prosthodont,

2008, 17(5) : 401 -408
7B, IKEBR, M, S SRR R A R R AL R

WIPO T Z dh AL B P Bt RE g e [ 1] oA O I IR 2 20
2006,41(6) : 327 -330

Ferrario VF, Sforza C, Zanotti G, et al. Maximal bite forces in
healthy young adults are predicted by surface electromyography[ J]. J
Dent, 2004 ,32.451 - 457

Wataha JC. Predicting clinical biological responses to dental materials
[J]. Dent Mater,2012, 28(1) :23 -40
R R . VITA Hea b a4 )].
1996, 31(4) :227 -229

Al s B AR R,

Akira H, Lkuo 1,Satoshi K. Color and translucency of in vivo natural

J Prosthod, Dent, 2000,83(4) . 418 —423
(ki H 391 :2016 —04 —11)
(f& 8] H 1 :2016 - 05 -02)

. 143 -

central incisors[ J].



	20170618
	20170636

