creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

O g w3 E4AANE o] L5t AA
AE Al EFlo] a8 =2 vent hole 9
E Qg xjo] Ao A3 AT



ORI g ¥ #438| & o] &3l A%
A5 Al EFlo] 82X} vent hole 9
2 ¢4 o] 4o #3 AT

ALTF T F A

2023d 12¢€ 13¢



=REL AT

NEE

Al
1

R |

el

AF4)

Al
o

SREE

—

O

2]

w

O

20234 12



7] 34

feig
o}

WA A} 4

oy

shel A of ] o}

o ©

z]m

chl
]l
o

o =
UL

i

==
T

ol & AlZEE WA o

HH
-

Y}, & u}

)

—
o

g o

27h, 2

s o)

£

ohuie} ga

ql_

<EE

N7 FAFeE AL 2

=
=

il 5= 7t

2

SHAl Al sHol Hof F4, 5 &

R=I=%
T -

wpA 2o 2 7 n )

ol

&

X
o
el

2023d 12 €

A HAME =9



2.2 QU A
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2.4 A EZ7F 2 EFo] AlZ
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LoAB ] 2200 B3 4

2. 98X ko] OE Edo] AFR 5

3. Vent hole ©] TF= E#o] AF 6

4. HAH Testing device AP 7

5. 98X o]l & T AER TAE 9

6. Vent hole ©] TF2 1HIF A&g 130X 10
4. ART 159 A== A 11
5.AR2 TI59 A== TUE . 11
6. AR3 159 AIZF—=AZ TAT . 11
7.BR1 289 A=A W 12
8.BR2 189 A=Ak IUE 12
9.BR3 289 A=Ak ZUZ 12
10. AV1 ZFY N =242k 2= . 12
11.AV2 T8 AZF=F8% 28 13
12. AV3 T159 AZF=F%0 28 13
13.BV1 259 A=Ak 28T 13
14.BV2 25 AT =2A70 28 13
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OA" L 24U E o §3te] A A5 A Edo] Yejx g
vent hole o] WE ¥ o] £4 o & A+

A= Imm(R1D), 2mm(R2), 3mm (R3) ]I E Fojsto] & 3 7}A tixjgl o=
A2 9k Vent hole off B2 4 8E 17] )3 E¢lol& %&e] 0.5mm L] 27}
Fom v AP FAF F-9Jof vent hole o] AA =Sl o™, F WAoo FUsFA| vt 2+7}

A7 7.07mm 1 7§ (V1), 27 5mm 2 7§ (V2), A7 3.16mm 5 7} (V3) 7} -0 & o]

1

3714 A0 R ARH ek 22t 4G A R T el gt AB T 5
M &S 4B GO sheln.
A3} Light body A &= R1 °|4 29.95 £ 2.38, R2 °|A] 30.77 £ 4.30, R3 °l|A]

23.45 £ 6.17 o] #ZE 1 R2 9} R3 Aol A f-2]u] gk 2o 7} YERSETH(p<0.017).



Light body B & R1 ©J4] 70.60 + 7.98, R2 o4 37.13 + 6.88, R3 |4 27.15 +
7.00 o] #& %3l R1, R2, R3 Abo] BF 2w gt o] 7F YRt (p<0.017) .
Vent hole o] w2 A& A= light body A ¢ B 25 V1, V2, V3 & 2= ghgo]
o ul sk Al wrebR th(p<0.017).

A& 1 OAd wg B4 oo mEE A A5 A YLt 2 FHelA] ¢ e
tedo] S, o= g 7He A Fof = o] FA A g F o AlFto] X

wheh 39S hebdh 2. QAT el el e Agtavbt g 5 g, @
?_

Aquasil LV 7}t =& 822 JQ = 9t} 3. eI 5 A] vent hole & & WA o)
Zot 22 1719 vent hole ©] o & F-29l¢] A4ty o] Q1S5 &9t a7t

o m A ZA ebdeh,

Vi



A1 AE

7154, Ao ® w2 SRS X E AFetr] &l A el A 7+ T s dA=
A AS5olnt. ojw F&t A A5 Hlall =2 =48] Mg 7)ol sk o7t
Q7HH, oo weh AFA Q1 S gelste] Q7| oF ak7] e, “Impression
taking” ®.t}E 7 Impression making” o]#t= 3 o] ¢ & glslrt.

A A5l thalf o H 714 g o] A A E ol gkew, t3E 4 © 2 mucostatic
impression (minimal—pressure technique!), mucocompressive

impression (pressure technique?), Z18] 3L selective—pressure impression ©] 91T},
= QU NS A AEHE 242 W) Ve AASH HH o= & A9

X A (support), &A (retention), S+ (stability) ol &S F4 Ft}, ojw =#H O Q1 A}

222 e S 7HekA] & o] WS, A 8HA A 7|Hkste] AlAH Sl Hyde &
+ 2 selective—pressure technique & | 2F&k ] Ao A g A}olA o] H& £ S

WAk 3492w JP Duncan ° 5 & 2 Rl ot oA A Al EL T



2] 2} vent hole ©] $& A2 23R AA UoE ZS glsidl oy (15—
16kPa<29kPa), Masri § *& E#lo] 9] AA 9} AFA ] F/HE ZF 2este] 43S
2k Ay, Edo] o] AA R QIGA ] Fol whel ¥ ) Aol 7t ol wekAl Wk
&tk I 2 Inoue &2 A S FREY Ego] o] yAplel whet obe o] zto] 7t
fomlskAl dobar sk 3 Komiyama 5 72 Aot X Q4 A5 A] Elo] o
Imm °]72] 27 9] vent hole ©] AAY 1.4mm 2] H =7} = 7450l A
BTN s FevleA =49 = Avkal skl

ol g A A+ AAIS} AFE-sh= Agnlel el =5 F Sl AU Aold =,
kA 2 ATE YA Y we 248 F sl T—scan(T—Scan™ Novus™
Tekscan, Inc., Boston, MA) & ©]&3}of, Q14 A5 Wil e w2t S 5= 5 3H

2

o) Aol & wlmsta Sgor, FF A9W + UE A AS B

AA A Eo] L), vent hole o Bl whe} A4 A5 A ¢ 2] 7}

EASA sp=th ojth



A 27 AE 9y

2.1 A4 w3k 2473
T-scan < gA g w3 B0 ZA] 1.02x1.02mm? 2] A7) & o] Foj 7 AMA S

ol 7H A s FASE 5 e gulolth o] 25 um 7A€ mhd P

1 (-

5 (Mylar film) 7 3 Aleloll AxpFH 2] o] AR H F3 ke 98 7]
9 3 (pressure sensitive ink) 7} Q1= Fel 2 FAA Y. o) o] JF7} A& &S
shdl ebg o] Zhel| Al A o] Fojso] AR oFo]l EojuiA HuH o] RS E3l 7hsi

orel S o1Alskar AALEE 4= gtk 3 Ao F7]E 1.27x1.27mm? o] 1 o] F A

rlr

il

1.02x1.02mm? & &2 xJo] =of|= 1122 719 AA 7}, & Afo]=ef|= 1370 7)) 9

A7} A B O,

2.2 AAA
QA A E F 7R HrkEekd A& 214 (vinyl polysiloxane, VPS) (light body

A : Hysil Plus light body, Osstem, Seoul, Korea, Light body B : Aquasil Ultra LV,
Dentsply Sirona, Milford, CT) & AF&33th & A& 5 1SO 4823 9 2]

330o® B85 3o HAZ% (low consistency) 2] A& & QA Afo] T},



2.3 Testing device A&}

92 A% A 1 (positioning jig) & A& F3l et E AA 1 H = T

Agus Geje) e Fuakn 9o B AW, 599 Be shwole} At Aol

ok=of o}¢-E # Y (outer rail, TMB—100E, DADIS, Gapyeong, Korea) &

A7t obad AN E Sl LA™ 1).

) 3k, (B) A3, (C) Testing device.

olgA Fre #HO 7 o]Fo] W G- Z+= testing device 2] o]H < (inner rail,

r

TMB-100E, DADIS, Gapyeong, Korea) ol A4 = o] A3t A2 o7 FHo|%

5185 ojmf shkel] 4 7|9 YALE Fal A¥ stz sk Edol7l A HTh BE

Ea

rlr

CAD AZE9o] (Rhinocerus 3D, TLM Inc. Seattle, WA, USA) & Z3j

(e]
S

-
oX

fatelE o, txield g x5 Al o)A oo (standard tessellation
language, STL) @202 FZ5F}h tA Y F¢ A2 (digital light processing,

DLP) #212] 3D =¥ H (Pro3D Printer, SprintRay, Los Angelos, CA, USA) & &

3



A (S—Plastic model 2.0, Gray, Graphy Inc., Seoul, Korea) &2 3D ZH¥ ]|

SR

2.4 =27t & Edo] A
A7} S0l Efo]2 T—scan A7)0 Qx| ab= ot2 e & 2| 2at}, o] u) wpeka}

R

st 2 FHE

Ego] o pgAE = Alfeta AT FAR B xE Folst=r

g dteh 458 gEronA 34

= W% 0.5mm 7} o = Q).

R

a3 2. 4y =z uE Ego] AR t 2t
(A) R1, (B) R2, (C) R3.

2.5 Vent hole design ©] tt& Ego] A2t
T—scan A7) LAt 7FgA2] & A9t ZE F¢Jof 0.5mm & Fo3sith 52
A7 7.07mm vent hole 1 71,

Ao 7 A FAH F-9] ¢ vent hole ©] A A =+
5mm vent hole 2 7, 3.16mm vent hole 5 7|7} = Ed o] (V1, V2, V3) & A 23t}

7} Egolnlt} vent hole & & WA



BE Edol TaEN AR 1R A% Fo] 9%l 2 A% F 4 )
AW T Edol 4 A9 LS Bal stwe] AAE Y, e gz

positioning jig & AA S Ea) A4}t 18 7 AR testing device & 77} o]y

d L3} ob¢-E Hde] ARow ddyo] g

a9 3. ezt i Ee] AR tlzaell= B 0.5mm 7k F-ol = 3Tk
(A) R1, (B) R2, (C) R3.

2.6 4717 el 574 29

218 5l A} 5= E ¥ o] = testing device o A3 FH, T—scan & Y XA A vfeta}

ek B917F T—scan & T2 35 ate] oS &1t} o] ¢ Egolef JAAE
7V AL F vpgy gieb s B9 7) ulehe] kA 3] HEsk = Qe E A Sl
HEA3(Class M1, Casmac system, Gyeonggi, Korea) & 9 XA A 2kgf 2

57479 (isometric) S 7FFSIth. Al gbe]] o1 sk $1AH A4 8-S AT E Yo (T

Dy

x FOF, SAGE vy FOE o JY=ZE A vy Fole Be AA e S

ofef thgh vzt 3 AP 742t
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85b3 Yol ) o EdolE AE T
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o] Fol Tt EAIAR Hlw = 22 AFAE A

2 AHgE 1F 2l o F A WA

157, 1810 vent hole X7} & Ego

Kruskal—Wallis test & &3l 2153t vl gk 2Fo]7F Qli=A] vl skl 0™, Mann—

Whitney AF$-717d o] o] H vk &A% 2/ p<0.05 & A48k, v vlart
o] Fo] R 7)o A}E7 A Al Bonferroni’ s method & ©]g3}o] p<0.016 2] E4 4

a3

32

o,

ol

flo

A 37 A

2E AAAE AL Aol el oFS ek 153 Bl g}, vent hole T A1
gest 251 vk ol H Ak WA Pz g deld 15 ul Al 7 2F S P,
U= £ 13 18 59 Fglyo] vk Light body A 24319 49 AR1, AR2,

AR3 18 9% 29,95 + 2.38,30.77 + 4.30, 23.45 £ 6.17 &) A& gko] #&H Y 1

Group Light body A (Hysil light body) Light body B (Aquasil LV)
R1(0.5/1mm) 29.95 + 2.38° 70.60 + 7.98?
R2(0.5/2mm) 30.77 £ 4.302 37.13 + 6.88°
R3(0.5/3mm) 23.45+6.17° 27.15 £ 7.00°¢

Lo Aol AR A A Aol olFHom, folulshA Aol 7k = g thE
Sbapwl o TR E AT}



OF Ao BAACR Foud 2to] S B o1 (p<0.05), A A& Al AR3 7}
AR1, AR2 RFS} EAZROZ Houst zo]E HTH(p<0.017). Light body B
AA e 9 BR1, BR2, BR3 13& 2% 70.60 £ 7.98, 37.13 + 6.88, 27.15 +
7.00 9o Aol AFHJAT, IF I AFFel FAHFoR {Foud AolE
B0 (p<0.05), AFE A4 Al R1 ¥ BR2 7+H(p<0.017), BR2 £ BR3 7+H(p<0.017)

B golu gk zho] 7F #EE o).

~] €0
o o o

3

1

Light body A Light body B
R1 mR2 mR3

T 5. HYE s s 1EE A gkl ek 1,

o

Experimental value
=N W B o
o O o o

o

Vent hole YAFQ1-& G| ¢ T FF v Al 2 159 Hat, EFHAE 1 2 of 2= o
31t} Light body A Q119 A9 AV, AV2, AV3 13 <22 32.40 £ 7.66, 11.73
+ 3.09, 7.96 £ 2.14 9 Aglo] #FHU, TI5 T Akl FAHCE Fon|dh
ZHols Bolow (p<0.05), AFE AP Al AV1I ¥ AV2 H(p<0.017), AVZ2 ¢
AV33H(p<0.017) B 2 v gk zke] 7k QL ol vt Light body B 1741 9] 73-¢- BV1, BV2,

BV3 18 £9% 41.18 + 11.80, 22.00 + 4.28,19.89 + 4.54 o] A3 zlo] #&¥ 11,



¥ 2. Vent hole & &3l 183 A3 zk

Group Light body A (Hysil light body) Light body B (Aquasil LV)
V1(7.07mm*1) 32.40 + 7.66° 41.18+ 11.80°
V2(5mm*2) 11.73 + 3.09° 22.00 + 4.28°
V3(3.16mm*5) 7.96 + 2.14°¢ 19.89 + 4.54¢

BV2 3H(p<0.017), BV2 ¢} BV3 1H(p<0.017) 25 Fon| gk xfo] 7} #2 = Sl T},

80

70
E 60 * '—l *
250 ',
(1]
- '—I
$ 40
E
T 30 \
(=1 t
w20

i e

0
Light body A Light body B
Vi mVv2 mV3

13 6. Vent hole & 283t 157 A&kl tst 18 =,

7189 A8 S EHOR Yehd 5 Qe Ao AT 1F G & Ao 2

o

UERH ST 2= ARl w2 S gE e e F24 S ded S

10
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9 18. BV3 259 A =S4k 2H=. (A): A AlA S AlE, (B): 574 AR

(]

A4 0F

ol A= Edo] X9} vent hole o] &7} A4

Jn

A gFe el oW o

oft
o
N

T A=A dotEaal skt A =] A9 Light body A ¢ Light body B 55 ISO

4823 o oJaf A 3o 7 BHHE e AZE (light bodied consistency) & 28] &

o,

HAA R, ZAA 0 Z TE AZEE (A 45.60mm7, B: 39.23mm'®) S 714 11 gt}
ChA] 28l Light body A ok o] Wl w2 J2E 0] A5 = 1lmm o L5
23 0.5mm & HHZTHT 29.95 % L& o] A HEZ7} 2mm O &2

EobAE frojul st ghe] Aol & wolA] ¢ki=th " light body B ¢ o] W7 &2

X

dxE2 ARolM = 1mm o He| 25 F-ofsk3ls wolli= 0.5mm o] He]Z9

70.60%2] o2 7FiA Y 2mm 2 HE| Z 7} Fobd S w Fov|dt dHAAS
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ore 9 olo] HolA M vent hole ©] EAFE o] 5% o W W eI ea)

et o] Ao A FoJF vent hole & A2 42 7.07mm, 5mm, 3.16mm &

Frank % °(0.25 inch), Komiyama % ° @ Imani 5 *(0.5~2.0mm) 3} #o]

A o7 HoJst= vent hole ¢ A71R; A4 AAH Y} £33 Komiyama 5 7 &

[}
hﬂ_'

=

-

¢

0.5mm 2] & vent hole ©] Y+ -7} 1.0mm, 2.0mm 2] vent hole ©] =

3ol o] ko] welulatAl Aol 7k Wkl &kl Hl, ©] 4| vent hole 9] 274

i

Aol A7 4 Qi &) tal A E #7449l Ado) We s Ao Ard,
QA 7k AzAbe] A Aol Q1 Zkake] EqtElo] Eelole] gzl on], A A AA

A7} H = A A7EA sk vl 156 & o|uj o] Agke] delr]el 10 =

of
||\
oX,
=
o
)

o] 58] Al QIZGAE] #H] AIRE o] Fof] S o] Ths Al et o] Hell 213 ¥ Inoue
s "7 Komiyama § 7 2] d7elAe 2 A7 948& SAHFAAT, £ dFelMe
e Al Zroll A FiE3] b A ]l AatE dofulzloll AA | Al A Ak
=73ttt ek 2 A3 oA Testing device o] 7F A 8- 2kef = Twasaki 5 '° 7}
Inoue 5 7 9] Aol A Egolo] 7}at @3} FAg x| ot

A Edo] tApelE MR aFo] fAFE A= Botth Frank % ° % Masri
P BE o R GHAE o185t FAE Y] wiEo] Ate] W o A S

Aat71 7k B oH, Inoue 5 7 & ket FA o} R FFN XA, FF A
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A ZA|, 18] 3L %= ¥ % (buccal shelf) o] ThA
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TR A ZA e 7 o] AAME DA S0 A Zhel] mhE 4] 1
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X

A% Z33k]

fei3
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T-¢F Zo] T—scan & A&

=T

1 ¥ =], o]

e
it

A A & Azt &2 AAE (raw data) & &

hyA
ar

A=

!

FAlo] Abg Al g ol the
A Ho), wrh Zy e

o
=

A
o

|

o
R

Fulwrt 7}

olth !l Al @&l T—scan oA AALE = =4 k=
17

} ¥4 (calibration) ©] ©] 0] %] %] kk7] o] AR E 7} 11
, ol Aol A T

9 tH(Ex. AR1 vs BR1).
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AA HSoNA F 7hA QAT Aol @abo] 2abE MAINZ 5 9l7)el AW

2k ek obg Fele] ¢S mE BA A, @ 0e) 5 A @ s u

o]’ Aol A T—scan & ©o]&35Fo] QA of wpg} o2 7}#] 2] > ¢} vent hole &
Folotdl s vl shelo] o B A oA =] LolR gttt Q14A] = light body Rh

AFE3F3 © 1 o] 5o = regular body, heavy body B3t o] &3&}o] t}hakalk Qlak A S o)

ol wet of® gkgo] Yehb=A AE S Havk 3le Aotk &2 BE AdolA
7HE e he ) A A 5ol st AL oyt vk i A =

Y29} vent hole off BHE ¢ W7k g 5 92 AASH, 2 A
3o T-scan oleh U4 we #4149 &84 £3 dehigict. o] § Edz
o] Foll &= T-scan & o] §5bo] Thre Aol AR st A% AN §He &

H]

F= ol A & 5oof & o],

=
ot

18
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ABSTRACT

In—vitro study of pressure analysis using digital occlusion
analyzer when taking impression under various tray relief and
vent hole design

Objective: This study aimed to discover the correlation of relative pressure
measured and tray designs when taking impression using a T—scan, a digital
occlusal analyzer.

Materials and Methods: The impression materials were both additional
polymerized silicone impressions (light body A, B), and the trays were made in
three different designs, with 0.5 mm relief for the control group and 1 mm (R1),
2 mm (R2), and 3 mm (R3) relief for the experimental group. The tray used for
the pressure change due to the vent hole was designed with a 0.5mm relief on
both sides and a vent hole in the experimental group, and three designs were
made with the same cross—sectional area but with one 7.07mm diameter
hole(V1), two bmm diameter holes(V2), and five 3.16mm diameter holes(V3).
In each experiment, the ratio of the pressure of the experimental group to the
pressure of the control group was taken as the experimental value.

Results: Light body A was observed to be 29.95 + 2.38 at R1, 30.77 + 4.30 at

R2, and 23.45 + 6.17 at R3, with a significant difference between R2 and R3
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(p<0.017). Light body B was 70.60 £ 7.98 in R1, 37.13 £ 6.88 in R2, and 27.15
+ 7.00 in R3, and there was a significant difference between R1, R2, and R3
(p<0.017). In the experiment according to the vent hole, the pressure decreased
significantly from V1, V2, and V3 for both light body A and B (p<0.017).
Conclusion: 1. Digital occlusal analyzers show that lower pressure is measured
on the side with higher relief when taking impressions, which may not occur
immediately after pressure is applied, but shows a trend over time. 2. When
taking an impression, even if the vent holes have the same sum of area, the
relief effect is significantly greater if the smaller vent holes are distributed in
multiple. 3. Different impression materials have different decompression effects
depending on the relief, Aquasil LV required a higher relief than Hysil light body

to achieve the same decompression effect.

Key words: Impression taking, relief, vent hole, digital occlusal analyzer
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