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-NH 3300-3500
CF, stretch 1200-1300

CF, deform 610-630
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C=C (aromatic ring) 1500-1600
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5.3.1 MINAROUANNNIIAVDINDALNBIAI181ATDS Zahn cup
MINAFaLANNNIEATBINDAINDTRIBLATEI Zahn cup ANUIIATIIU ASTM ASTM
D4212 — 10 Standard Test Method for Viscosity by Dip-Type Viscosity Cups SAﬁﬁﬁﬂ’li
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AN 18 T1VBIANNRILALRT Efflux time w83nILdanltiuas Zahn cup

Cup number | Viscosity , (cST(mmzls)) Efflux time (s)
1 5-60 35-80
2 20-250 20-80
3 100-800 20-80
4 200-1200 20-80
5 400-1800 20-80
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LLazﬂ’]iﬂ’m’Jﬂm’lﬂ’m%’lﬂJ%uﬂ(ﬂ’JEJﬂ’]iL‘lJafJuﬂ’] Efflux 4e38UN1IN 3

V=K({t—-c) [aumi'ﬁ 3]
Tagii
V = kinematic viscosity, cST (mm2/s)
t = efflux time (s)
K, ¢ = appropriate constants ﬁnﬂmﬁdﬁ 19
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Cup number | K c
1 11 | 29
2 35 | 14
3 11.7 | 7.5
4 148 | 5
5 23 0
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Centipoise = Centistoke x Density [awmsﬁl 4]
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5.3.2 msnmaaummwﬁmaawa%ma%’é’wm‘%aa Brookfield RVT viscometer

mimaaum’m%ﬁmaawaﬁma§<§hmﬂ‘%iaa Brookfield RVT viscometer ASTM ASTM
D2196 - 10 Standard Test Methods for Rheological Properties of Non-Newtonian Materials
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q@m%mmﬁm%’umiﬂ‘s:l,ﬁuwm%'smwmaam‘%"aaﬁauwwﬂmﬁ@mummgm ISO 10993
dumsnasaenuduisdasisnmevasiaiasdounng Lwﬂuﬁftgﬁﬁ'svlﬁﬁ’mﬁﬁﬂmLﬁaaﬁu
VBINATIIUND 2 I3 % IToaziBuaaait

V19337 ASTM F748 Standard Practice for Selecting Generic Biological Test
Methods for Materials and Devices azﬁ'm'ml,ﬂaﬂs:l,ﬂﬂqﬂmtﬁmommwwsﬁ'mﬂuﬂszmﬂ
lauszfiazaasyinmanaseuanuiduivaindflaine  snmsdinwanasgin ASTM F748
"L@Tﬁﬂ'ﬁéi’@ﬂimmaolﬁuﬁ@magiuﬂi:anmaaqﬂﬂstﬁﬁﬁmi&uﬁmﬁaijaiwmULLa:Lﬁ'a@
(Devices Communicating with Body Tissues and Fluids) LLa:agluﬂi:m“ﬂﬂaﬂ Intraoperative
Aovslimisudasameditesnin 24 Talus uazAslunInaseudmILgUnIsinInIuNNd
6 UszinniimeazBoadian1iaf 20 Tsanaigu ASTM F748 53lidmslsiuadauninans

A A o AV o
LazlAIadda NI INaFauaId luaTUD I
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f1319N 20 ’J'ﬁﬂ']iﬂ@laal]ﬂ')']llLﬂuW‘lﬂ'aﬂa\‘iLT?\lQ’@]ﬂ’] [6]

ATmMIneseay Nnagay V103N ﬁmuﬁﬂ@aau
Cell Culture Cytotoxicity | In vitro ASTM F813 , MTEC uae
ASTM F895 NAINYIRUURAAS
Sensitization Test In vivo ASTM F720 -
Skin Irritation or In vivo ASTM F719 -
Intracutaneous
Systemic Toxicity , In vivo ASTM 750 -
Acute of Subchronic
Pyrogen Test In vivo -

4193374 1ISO 10993  Biological Evaluation of Medical Devices Lflummgmlumi
ldnaseuanuduRudeismeasgUnsaimensunndiliiuagsunsnansiilanuas
fmivdminalngldinsdmuaduinesgunfadmsigasmnisndmiunadszidums
Frnmaaaadasfounnd TaolidnnslFunasgiu 1ISO 10993-5 : Biological Evaluation of
medical devices-Part 5: Test for in Vitro Cytotoxicity : Lﬁumsmaaumwans’wmmﬁa
drifiuenuduisdamas wazananasguainan ldliiimaudslszinnuasguniaims
maunnghsudunazdaimaseudisitnislatng Selinssmueliluinaszu 10993-1
Evaluation and Testing uazdadiaIoauignaseuangunsnimimaunng sewuiuazsia
vaaasnlinasay ansdEmimnzAsssd muedoumwnaosld Snasmuelilu

¥19337% 10993-12 Sample Preparation and Reference Materials
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7405 Dentistry-Evaluation of Biocompatibility of Medical Devices Used in Dentistry
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2. MsauNEaiadmsunmasay

W Cell line (1oasnY) 98NINLA3Y Incubator (tA3a9tWIzIAEaLTaLIUNTI R0 1
wilasagluiime  laseiugumsinavasiaaiivenlasanlsd) TR BETSTE L StTEON
Cell line laauauny Cell Medium (mmsnﬁmmaz\fﬂg L@38331N 10%MEM waunulada |y
ANTUBLUA) ULIANTREAENLNEIWINITaNFITaaRUdIN AN Trypan blue Tiaasae
s=fadinGu answindwinwadlasls Microscopes uaz¥nmIUszunm Lﬁa"l@i”l,snaa‘%kl,ﬁ
#0935 2.5x105 cells/ml shansazans Cell line Miasowle wiislawld Pipette 1alu Petri dish
dmivldmaoasnunaseutszana 10 mi uazthldiiinlu incubator 5%C0, amnnd 37+2

°c ilwan 24 talas
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3. NN3LA38N Agar Ltazﬂﬂaaumﬂmﬁuﬁvwaai'aq

¥ Agar LLﬁdVl,iJ@;uﬁ 100 °C  Tugarirdon annsiwinluvinliiduasi 48°C uaziinly
NEUNL Cell Medium LLa:"Lﬂejuluéﬁaﬁﬁau 48°C 15 wifi Mntwhasazansllinasudas
Petri dish U Cell line Masonliludwaauwusn asnsld 10 wd ﬁﬂﬁ'g”mm“wﬁua:ﬂaaﬁ'u

Tilhuasrudronass ARUWINULERERINUAIBE1d UHK Negative Control  Waz Positive
A 1 Qo ] =) { ) ~ o
Control Tsidunrualratsnaadnnanuiduisindaun Agar uaziiluifuly Incubator

5%CO, gmannil 372 °C (lulaan 24 723

4. msﬂsztﬁumﬁm?ﬂuﬁﬁmaai’aq

@719801 Decolorization Zone SOULSINAIWNBA8819 U520 Positive Control Las
13170 Negative Control

mstssduanaduiinuesiagainn1ienu  Decoloration ﬁﬂswngsau%umuﬁaaﬂw
1A= 3 AT 2INYBIVDITNUGIDENS NTHILTADUTE 8 Decoloration finaasnnutduie
V09370 Tuan397 15 wasvihmsdszifinanszal Lysis Index lagmssainasnsmsuoiaas
5au§ummﬁazh\‘mﬁﬂ'ﬁﬁmmawyifﬁmﬂﬂmm‘lm:éi’usl,@ Weuny Lysis Index luansnsi
21 LLazmmfuﬁ’ma Decoloration Index LLag Lysis Index Wneudsziiiving Cell Response a4

AN 22

@13149% 21 Decoloration Index

Decoloration Index Description
0 No detectable decolorization zone around or under specimen
1 Decolorization zone limited to area under specimen
2 Decolorization zone extends less than 0.5 cm beyond specimen
3 Decolorization zone extends 0.5 cm to 1.0 cm beyond specimen
4 Decolorization zone extends further than 1.0 cm beyond specimen but does
not involve entire dish
5 Decolorization zone involves entire dish




a13197 22 Lysis Index

Lysis Index

Description

0 No observable cytotoxicity

1 <20% of the decolorized zone affected

2 20% to < 40% of the decolorized zone affected
3 40% to < 60% of the decolorized zone affected
4 60% to < 80% of the decolorized zone affected
5 >80% of the decolorized zone affected

m‘ndﬁ' 23 Cell Response

Scale Cell response Interpretation
0 0 Non cytotoxic
1 1 Mildly cytotoxic
2 2to3 Moderately cytotoxic
3 4t05 Severely cytotoxic

Namsmaaummtﬁuﬁmias"mmymaai’aqiammﬁaumugﬂﬁ 60 Wu3Nkid Decolorization

Zone IAUUINIMTUNUAIDLNTY 2 Tt UAZINHATLIUNIITNAFELAULANENTNANKIN

i:qdﬁ%umm‘f'sasmﬁz«ia"n@aauvl,ajﬁﬂ'mLﬂuﬁwias'ﬁ gne

Positive
Control

gllﬁ 60 WANINARDLVBITUINWE28E19 Negative Control Waz Positive Control

Negative
Control

Sample
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Cross-cut Tester

LIV EINE

Eﬂﬁ 61 L@384 Cross-cut Tester

CLASSIFICATION OF ADHESION TEST RESULTS _I
PERCENT T SURFACE OF CROSS-CUT AREA FROM WHICH
FLASSIFICATION AREA FLAKING HAS OCCURRED FOR SIX PARALLEL CUTS
REMOVED AND AIMIESION RANGE BY PERCENT
0%
58 None oy
[ 1]
1t
a3 Less than T
5% - =
. LL_ -
38 5 - 15%

25 15 - 35%

15 35 - 65%

03 Greater than

U7 62 szduNIMgATasAIaRaunadieT [31]
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Scanning Electron Microscope (SEM) @1031]"71' 66

A a aa a A o
179N 24 ﬂ’J’]&mf;l’]‘i_lN’JIG%:YI&JH’]SL@]?EI&JN’J@I’NT]%

a a
NILAILN m‘[a‘viz

aManreIURa (luasan)

VLSJ"].T@(?T’J HNITOIBWNINGY

0.11-0.38

(@rnnuneuia lairaiaua)

PAA7 zmi:mi:m‘swma{ 120

0.35-0.45

YOG ﬂﬂi$@’]1&l"ﬂ‘§"lﬂL‘Ua§ 1000

0.10-0.15




63

mMItasufa hivadianTzaunIe

MILAIVNAITAAILNIZA BN T E’Ji{ 120
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26G 25 0 10 11.3
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(mm/s) g1 (rpm)

18G 5 0 10 5
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18G 25 60 10 4
18G 25 720 10 4
24G 25 0 10 4
24G 25 0 60 4
26G 25 0 10 3
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B: Penetration force
B8

axial force

C: Drag force

displacement
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