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7] HEMAE MPCO] &3 7154 Exwel A& 5o s, 3D ZHEE 3+ - w1 7|s4d 78 d3 =
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3D TIPS It - ¥ VA AAE dd 2=

[
o
o
il
o
s

e MPCY TS 3-10 ¢l AL EFoZ &= 3D ZdY

A ENA MPCY 2 5-7 TS AS 5Ho® sk, 3D ZHHE

A& G Z2AE F FFAA FAAE 0.25-0.75 T TTEHE AL EAOR =, 3D ZAHR I



[0001]

[0003]

[0005]

[0007]

[0009]

[0011]

ZIHSd 10-2023-0129755

g w7 ZAHE F oA FNA A= 0.45-0.55 % ¥E3E = AS EFo R =, 3D THEE it
e T AT HX 24 E

AT 8

A1l QA

vhg H2AEA ) E(barium borosilicate), AEFYo}(zirconia) % A& 7}H(si
# (inorganic filler)& t©] Z3stE= AS EAOR &, 3D ZHYLR 34 - e 7154 X8 #H3 =A4E.

AT 9
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ot 9A(GA 1); 2
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2 dgo] w2 3D ZAUYE It - W UeA XL "3 2AAES VA AR B 71eAH FU 29
(inorganic filler)E ©l %3+ 4 gty F7] Fel9 G2, vt BEAE Ao E(barium borosilicate),
A2z Yok(zirconia), A#7H(silica) 5 @5 Fi& 2% o) Este] A& 4 .

O]
__%,
ro

H odbm e HEMA (2-Hydroxyethyl methacrylate)oll MPC (2-methacryloyloxyethyl phosphorylcholine)E &
A1gNS FH|ets SGA(EA 1); L

o] UDMA (Diurethane dimethacrylate) X TEGDMA (Triethylene glycol dimethacrylate)E % 7}s}h
28 ds FHlste SA(EA 2);& 233+

3D EAYE Bt Be V1A A A 2R Axy

o
2
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o, B wEe srle] AAeld lstol WS Al ARAT. @, sle AAdE B 3P oA A
U w, B owyge] gol srlel el o3 @AHE AL oprh,
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)
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N

3D ZAY  7s3dk 23 gy g -we 7l%A #HIMAY MPC (2-methacryloyloxyethyl
phosphorylcholine) & #7}st7] f18ted, &3] 7153 BRewE gAY $ste AEsat.

FAYoR, g AR del AGHIL it A5 Hwvl 353 A5 Bwv] 45S WC 89 A =
w2 77t A9 WA, WP FEE 5 wth AT B A¥dns © 1o dehyct.

- 25 B 3%
UDMA (Diurethane dimethacrylate)
HDDA (1,6-Hexanediol diacrylate)

TEGDMA (Triethylene glycol dimethacrylate)

“Hd B 43
PEGDA (Polyethylene glycol diacrylate) (HZA}: Alavld=g]x], wdw: 437441, M, 575)
PEGDMA (Polyethylene glycol dimethacrylate) (FZFAF: Alzawpd=g]% =4 409510, M, 550)

HEMA (2-Hydroxyethyl methacrylate)

ACMO (4-Acryloylmorpholine)
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Baevfol A 4 o] = (haze)7h BAH AL, WPC ST 54 ora BarE Gl et

HEMA®] &3] 7}sek MPC Al s% S4S T3, g - F2 7|54 2345 U3 § Jd&= IS =4S g+
3t7] $lste] Frisigitt.

TFA A o2 HEMAC] 10, 20, 30, 40, 50 wt%e] MPCE A2o|A] &ajstoan B Hr1E Agqsa
= 20 YeRIAT.

= 22 HEMA®l 10, 20, 30, 40, 50 wt%2] MPCE oA &313 2AES Fetoz gk Alzlo|t},

L 20 vpebd mpel o], 40 wt% oldke] MPC= HEMAC] 2 &afv= A& led &

s Atk 50 wt%e] MPCE &
o gEEA e FeHR QA8 Fol=rt B S-S ARls.

32

<Add] 3> 3D TAH S % X8 FHA 2AZ9 A=
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S AANEYa, 2 ARE % 120 e
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ofN
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% 126] VER wlsl ol
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Ao g FA
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o] g, Fu) FARS} WolAv} AAH Fus} o

[UDMA 2 HEMA]®S] 7% UDMAS] o] wow ETH-EL 7153y, AEr) ol Zo 7|AA e e 93 F
7] Z 2 (inorganic filler) A7} 713 Aoz Shelwon UDMA 2 HEMA 5:59 A$ AxE o) 714

A w7t kst AL Felskgitt.
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o

ol 7IAA A= me g Yo} X 7§ #HFe S0 7l
of| A Sﬁlo}L % pAR=E= %—é—é}ﬂ B3l A7 k. oo, VAA AE BAS 98] UDMA 2 TEGDMAZS
7t2 ARE-8FS ).
ojuf, o] A Wy X Aol FxlolAl A AlEsle XIAE WA= @ 3D ZAFH AMEEr] Hs
X3k GR 2AES ATy Y3 Ao 3D ZRYo]| &35y Q] AL TEA(YS FE) 9] g
sfejof g},
olgl HF 1o Az AMEZo] AL ZIASIA I, A2olA WA HEMAC MPCE 83| &3lA1Z the, UDMA ¥
TEGDMAS #7}ela &¢Hsle] 3D ZHES 93k X348 7 %
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¥ 1
MPC HF (wt%) Resin Matrix (g) Z<H| B o] 2 FAAIA (g)
As (9)
UDMA : TEGDMA : HEMA MPC TPO
= 5:2:3 =]

Hlald 1 0 20 0 0.1
AA 1 1 19.8 0.2 0.1
AAA e 2 3 19.4 0.6 0.1
AAe 3 5 19.0 1.0 0.1
AR 4 7 19.6 1.4 0.1

#* TPO: Diphenyl(2,4,6-trimethylbenzoyl)phosphine oxide
* 'MPC &' FINAIAIE A3 Resin Matrix 2 ZH|E ol A7 THS wFsto] Ak&s9

L3, WA EA g0 HA HEMAS] MPCE  FE3] A1 kS, Bis-GMA (bisphenol A-glycidy
a
[e]

Q
[e]
methacrylate) 2 TEGDMAS Z7}sta &3sle] 3D ZHHS 93 A& @7 =S Axda, o= 3
¥ 20 YJeERRRIT. FxE, X 1 2 ¥ 29 RAES B FF Fo UDMAS Bis-GMAZ WA Zfojdo]
o}
#£ 2
MPC &% (wt%) Resin Matrix (g) Z<H|E] o] & LBANA (g)
A= (9)
Bis-GMA: TEGDMA : HEMA MPC TPO
= 5:2:3 o]
Hl e 2 0 20 0 0.1
vl 3 1 19.8 0.2 0.1
Hl 4 4 3 19.4 0.6 0.1
vl 5 5 19.0 1.0 0.1
T 32 "o 1 9 Al 1 YA 49] A ZolA MPCY |37 & o] FoAH =R Fgoz gR1s ARlolt
T 4% vjale 1 iR 5 2 Ao 1 WA 49] 2AE] AEE 54 2 zolt).
= 39 yEhd vlep o], vae] 19 AAjo 1 R 49 2AAES BF WPCF F S3lE AS AT 5 9l
=

% 4o tbebd mish gol, WPC FFol F/HESE 2YBe Put AFHe 4TS AAT £ AT, E 19
AR 2FE AL o} 3 EAYo] FT AL HAT 5 Q= wheel], E 29 vlae] 2YBL FE}
o} 3D TAYo] ofel g HAT F Ak, 53, /AA P wPe 9% /] Dol (inorganic filler)E
FAE AT A AR U% Lebl gk "elA, AAde 24Be 2/ 40E nEselw 3 Zd
ol Psa W FEe] Sk HEQ) wwlel, wid] 2ARE 7] el WAEA obE BRI} kol F7]
298 RET 5 Ao A4S AT, FET APeldE Axe] 24 B TAL Held AR

<Add 4> 3733} (post-curing)dl THE FH AL Py}
o]

< sty FAs 21s FHer] fsk x3E FA gAY gl th
F A3} (post-curing)ol W& I,
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LER AT

TFARCZ, 459 A5 v 19] ZAoA F/MAA &FS 0.1, 0.2, 0.3, 0.4 go2 L s}o] A%}
I, 7 AR ZAE F S O8] FAAY g 22 0.5, 1.0, 1.5, 2.0 wt%o]th. AR A7]E= 1.2 cn,
=o| 2mE ETdsA A RQar, TAHZE= UV chamber (A ZFAF: XYZ Printing, =99 : XYZ UV Curing
Chamber)E ©|&3}e] 7+ ol tjslo] 0

&5 AAd 4e] AN FIRAA S 0.5, 1.0, 1.5, 2.0 wthE o] AxF Al 735 ARt w}
=

<dE 5> MPC H7H wE BHEs As Bt
Hlae] 1 2 AAJo 1 WA 404 2 ZS 2 ES Cubiconiite] FulllD Lux201 AH]E o] &3lo] ZHE (HFFF
At 50um, F: 9.25 mi/em 2 W 5% A3 F xyz UV chamber® o] -&3te] 550 $74842 s}
A3k FI-IRS ol&3te] A3t 0 Hdo #Hxit

RQar, 1 AF}E = 6o YERRAL.

A3k Fo) mAe] MM =l FanlE olgr] As

-

H
T

& Hlate] 1 5 AAjd] 1 WA 4014 AxF =S

okt

Bkt Aol A Fskes AT azon.

o
o
=
fuj
e

bkl o], MPCE E3he AlA(AAlY 1 WX 1)L dloz29 4% Alsdae] Dl H&) 73
fo]l &A% FUbeks AT EHA O One-way ANOVA &7 24 A3 fFon|d Aol7t glas lsiaivt. 2
Hom AE 7 WPC= 3733t 7ol d&Fs 74 @ ez Hiv.

ot

<Add 6> FFE(Flexural Strength) B7}

A 3-g PFe T34 A|HLS 7Fo]=2FQl (IS0 10477:2018 Dentistry — Polymer-based crown and veneering
materials)ol we} FI374% 50 MPas F58teiof g},

MPC7} &A1= #] &8 #2 (controls* = Hluld] 1)3} MPC7} B2 2hxje A|H (A 9 1 WA 4)S cubicon
kel FullHD Lux 201 ©o]&3}ed 2.4+0.1mm(Z) x 2.0+0.1mm(F°])E AF F UIM (universial testing
machine)S ©o]&3sle] =" w7lx] 1lmm/minlE TdLII}A IS UEtY FF3UE, FFEREYHAE

Hrtelga, 1 A% = 79 JeERRIT).

298 S8,
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SLERSEEE T
A7hg @Kol WPCE H7bgol whebd @RS AEE AN mWe A5Ae] Ha, ol weh B - L 7%

< Ve,

Hlale] 1 8 AAld 1 A 4ol Az 2EES B Al 2ple W uid A54s
SAsaL, 2 AaE = 8o et

i1
oo
flo
E
El
2,
=
W,
(1
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=
=
X
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o
R
24
BN
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BN
o,
it
o
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ot
ot
ot
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lo
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o
N
tlo
e
o2l
=
8
R
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o,
O

T 8 YERE vie} o], MPC o] IUMESTE HAEH7o] fasie A4S = A8 3
AT, o] A= AJA FH MPCY ¥ A¥HFY 28719 ionic hydration®] F7}go] wWE A3z odd

<d¥ 8> FdA HIt

Hlale] 1(Control) E AAld] 1 WA 404 Ax3 2AES F433 AJES 2m(AE) x 2.0mm(Eo])Z A=
3tar, A FWol E.Coli(ATCC PTA-5073, Rockvilee, USA) 2 S.Aureus (ATCC 6538, Rockville, USA)ES =
g the colony-forming-unit (CFU)& &late] ItAS H7batgial, 1 A3E = 9o YeEpigiet.

- HjSF wx " oAz
o] v <]: BD DIFCOil LB(Luria—Bertani) broth, miller
a1A) ®¥iA]: BD DIFCOit LB(Luria-Bertani) agar, miller

Hj G AIE: 24A)3T

9% Mlale] 1 F AAjo] 1 WA 4ollA] Ax3 2AHES FH3SE AlH E.Coli ¥ S.AureusE ZH2} A3
, CFUE Elsto] dad-S H7hs Apzlo|tt,

0 = 99 Ane APae 2L £ B Holth,

o H

H
i

9 % 100 veRd miel o], X3g HR FAE] x3d NPCY §EFo] Z7)ghdl wald | E.Coliel 7S
A 97.4%2] A #HAES Yeha, S Aureus?] A F 86.5%2 AT HAES YERNAC.

<ddd 9> dfd FHE o8 WeA HIt

BSA(Bovine Serum Albumin) €< 2mg/mlS PBS(Phosphate-buffered saline)S ©]&3le] A|Zx F o]& 24-
wellol] Ryt Hlate] 1 2 AAld 1 R 49 AJHo] Z42F 1 ol =X §F 4A 75 AFHlo 5 (37C)d 2
G, o m, 4417 & BSAE blo|dlg o] g3t A4 & BCA(bicinchoninic acid) assay 9S8 Z+7; 1
mL¥ =3 & 58 wWAE, 2 AlEe] F&H proteine] Foll mE SMeo] M WEE microplate readerE
o]-&3te] 480 mmoll A1l &3 H7F(optical density)E& STz oild T2 AEE HUlsia, 1 23

2 = 110 YeEhlAT.

ot
by

A8e Aol wud E3 Ans g9ae 19

({0

Hlale] 1 5 AAle] 1 A 4014 Axd 24ES
Xg [e]
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=gV
140

;

Ew Tral1  Tral2  Tral3  Ave.
z 0 wt%

E A F HIZOL 1 eottey 74 724 27 708(:3.0)
= MAG] 1 1wi% 756 784 789 T1.6(:18)
g AN 2 3wt% 859 90.0 W07 892(:21)
= %04 Control

& MAG] 3 Swi% 1052 1081 1088 107.4(219)
= - MAIG] 4 T W% 1262 130.0 1306 128.9(+24)

a 1 H 5 7
MPC Content [wt%]
M

w
£
:Eszr_s_

g i MPC content pparent Viscosity
2 r Twit] [mPa-s]
E / H[awof 2 0 ( Control) 1506 +23

q / H|moj 3 1 1773+23

="
F0 H| 0] 4 3 2138+ 5.1

H|m0f 5 5 2555457
0 1 3 5
MEPC Contents [wt%]
=5
Photo-initiator Content
Post-
curing 0.5 wit% 1.0 wit% 1.5 wit%h 2.0 wi%
time [min]
il 4
: | .
20

_14_



k1

g
>

120

=

Degree of Conversion [%]
o8
=

—l—
=

NS: not significant
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] 1 i 5 7
MPC Content [wit%]
0 wi%
MPC content (control) 1 wit% Iwthe Swtlh  Twi%
cgzﬂﬁ;‘; 88.4 900 938 922 922
[%] (£ 3.0) (+54) (£23) (£38) (x25)
=97
* Statistically evaluated using One-way ANOVA
120 -
I % 1 8
T e——— 1 -
E luu- * NS 1] §r
oL 1 [ :
c 1 =
g ool T\ | -
BN 3
5 80 \ 1 I | ! z
g + T—g———f——» -;
= 704 — T g
| N5:not significant  *
*: p<0.05
60 T T T T 2
0 1 3 5 7
MPC Contents [wt%)]
Control MPC 1wt% MPC 3wt% MPC 5wt% MPC 7wt%
Flexural 86.9 76.3 73.2 73.0
Strength [MPa] (£3.9) (£5.9) (£6.2) (£2.8)
Flexural 2.1 1.8 1.6 1.5
Modulus [GPa] (20.1) (£0.2) (£0.2) (£0.1)
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k1
N2
(')

80 - -586° -597° -517° -424" -407

Contact Angle [']

MPC Content [wt%]

MPC Swt%

MBC Zuwt%

_16_



ZIHSd 10-2023-0129755

EHI0
*Statistically evaluated using One-way ANOVA
E.Coli S.Aureus
200
- ™ p<0.01| " o p001| 1o

_— o e = 200 T3

> = T N =2 - ] -
w28 - e = et - a2 80 o
— Wy - " # -
= ] 2| E 254 1 M n
= - o o [ | s
o P 0C H | —_— =
"I —— o fw L ?
= d — S z F = g
Ll ' e E = . 0
2 i e - 8 P = T o £
£ 75 ] ——— [¥§ - o ! I 3
}-o- o~ ™ s r l La 3

| m —= | K | a2
’ ,
0 - - I i. =0 0 o -

II] l. . 3 5_ 7 0 1 s £ 7
MPC Content [wt%] MPC Content [wt%]
= %, deduction= [(CFU# of control)-{CFU# of sample)}{(CFU# of control}*100%
0 wt%
MPC content (control) 1 Wit 3 Wit 5 wt% 7 Wt
E.Coli 16.1(+4.2) 7.8(:1.1) 47(+1.4) 1.6(+0.9) 04(20.2)
#of CFU
S.Aureus 205(+2.4) 15.1(+1.0) 12.4(+0.9) 68(:27) 31(£1.9)
o of E.Coli = 475(+17.5) 68.9(+12.9) 89.5(+6.4) 97.4(+1.2)
Deduction g pyreus z 32.3(219.4) 44.2(+16.0) 88.3(:13.9) 86.5(+9.0)
EH]I
2.5
=) NS: not significant
° * “ p<0.05
<204 | |
7 NS
-2
T 154 [ w
K=
T
[=]
wn
Z 10 l ] I
o Ir
g 0s5-
[=]
=
<00 ; : y . :
0 1 3 5 7
MPC Content [wi%]
MPC content 0wt 1 wt% 3 wit% 5 wt% 7 Wt%h
Glisacvan OB 127£035 1.19:050 099:018 092:027 081016
[at 480nm]
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