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DENTURE BASE COATING MATERIALS. ADVISOR: ASSOC. PROF.
PIYAWAT PHANKOSOL, DDS., Ph.D., CO-ADVISOR: ASST. PROF.
NANTANA JIRATUMNUKUL, Ph.D., 193 pp.

The caries prone in removable partial denture wearers lead to the development of
fluoride releasing denture base coating material because fluoride has high potential in caries
prevention. Light cured denture coating materials were prepared by formulating acrylate
monomer with a photoinitiator system; camphorquinone and dimethylaminoethyl
methacrylate. Sodium fluoride and calcium fluoride were selected to incorporate into those
formulations as a fluoride source for coating materials. The surface hardness, water sorption,
water solubility and fluoride releasing properties of coating materials were tested. The data
were analyzed statistically and the best formulation was chosen. The selected formulations
were studied for further properties as follow; daily fluoride ion releasing and adhesion to heat
cured denture base materials. The results showed that the materials formulated from the
mixture of acrylate monomers (DU-DMA/GDA/TEGDMA/DEGME-MA in ratio of
1.0/0.1/0.25/0.75 by mol) and calcium fluoride could be used as a fluoride releasing denture
base coating materials. From the fluoride releasing study, it was found that the formulation
contains calcium fluoride in the range of 10-30% by resin weight provided consistent
releasing profile and the amount of fluoride was adequate for caries prevention. However, the
adhesion problems of the coating with denture base could be improved by treating the surface

with rebase aid before coating.
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5U7 14 nszvaumsnszquanssisulgnseaoneds™

aA Aaaa a a P Y Y A 09/’ Y a A
1535 0UNTHMINANDANDTNATLAUAIBUTI HIDATAIAUDYYADATLN

a 9 1 1 LY A = . (% ] ]
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[55, 75]

J a o Y A o = 1 A
DMPTD Tasuauosnd Tuuimihilumsgaduneasdih saenau 400-500 w1 Tuwas

aaaaslugii 1s

Peak absorption

/ 390 nm
—— Peak absorption
P N 465 nm

PPD N cQ

Relative Absorption

N

350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550

Wavelength (nm)

1 15 msgaduaauuasvenauvlesadTuu uay 1-¥ia 1.2-TnsmulaTou ™
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1. JagdmSumdsugasasnaou
J
1L.1. 4dUBIUBIFIU (base monomer)

1.1.1. Bisphenol A glycerolate (1 glycerol/phenol) diacrylate (Bis-GDA)

| a o a
Wlundnsauaives Aldrich Wanel@UMIHAA 07524AD ligas Inseaiiuag
A :’ o o A o <3| 1A =2 AA
gasTuanaawgili 16 vhwinTuwana 48455 sy Nanwvuziluveurar lulidouddlid

J { = 1
1ABIV1Y ANUNTIA 9,000-20,000 Word (M 25 BruTATE) AU TWgend1 110 sam
H 4

A ANUNUILUY 1,18 nFu/Aaaans (M 25 aarwalsae) wanasdudalgnie voue

a a a A g
wiaenaomes 1a1a3n3 1141 (monomethyl ether hydroquinone) 4,500 #iTitDY

Qﬁj‘ﬂﬁ 16 Bisphenol A glycerolate diacrylate

1.1.2. Glycerol 1,3-diglycerolate diacrylate (GDA)

< a o J a 3 a
Wunandaanued Aldrich MINGAUMITHAA 10720CH FUAMAINMIAUNALIN
A 9 A . . ] A H o
¥oWod Av Triglycerol diacrylate gaslasdailuazgas luananugiln 17 dwiinluwana
v Ao <3| a2 A s A =
348.35 n5u Hanvaziluveunad lulid anuwila 8,000-12,000 woud (1 25 vaFITaITYd)
9w lWgandn 110 osmwaiFod aAnuvuliy 1.237 nfu/aiaaans (1 25 esrusaiod)

o 0911 Aaaa a Aa A a A g
NﬁiJ?ﬂifJ‘UfN“]J{]ﬂifﬂ muemeamamaﬂaimﬂﬂuu 1,000 WNLDY

3 U 17 Glycerol 1,3-diglycerolate diacrylate
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1.1.3. Diurethane dimethacrylate, mixture of isomer (DU-DMA)

<3| a o J a

WUNARNUNUDY Aldrich W8 YMIsHan 01124BH qmiﬂﬁﬁ%masqm
A g} o v AW I A [ I Y (=
Turanaawyali 18 hmiinTuana 470.56 n3u Nanvuzilluvouradlavioyuaniios 1ull

S = =) = = 1 ~ ]
FAIUDUKADY YAAA 200 DIFLKALKYT i;mm“l%lqamw 110 93A Uyl ANMUURUIUY
v A aa A =~ o ;/ aaa ~ A
1.11 NTU/Ua0a5 (N 25 DIAHALH) Wﬁllﬁ"liﬂ‘]JfN‘]J{(]ﬂﬁﬂ'] T‘nwmaa (topanol) 225425 WN

<
By

3 19 18 Diurethane dimethacrylate

v A
1.2. A3199319 (diluent)
1.2.1. Triethylene glycol dimethacrylate (TEGDMA)

Wundnfuaives Fluka junazsdamsussy 1257122 32607062 MIN
USina (assay) anndmSenhiiudesas 95.0  gaslaseadraasqasTmanamugdii 19
ﬁymﬁfﬂTmaqa 28632 U qAiden 170172 esrnisaiiea (i 5 Hadwasisen) anw
WUy 1.002 nSuiiadans (@ 25 esruwaifea) wammﬁé’ugﬂﬂﬁﬁ?m yoUBINAPNA

amos lalasad Tuu szanadosas 0.01

3 U 19 Triethylene glycol dimethacrylate
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1.2.2. Di(ethylene glycol) methyl ether methacrylate (DEGME-MA)

< a o J a a
WUHANNUNUDY Aldrich HINB@YNITHAA 14720CH ﬂ']ﬁﬁ?ﬂﬁu']ﬂ!%@ﬂag 95
4 9 A 9 A
FONDI AD 2-(2-Methoxyethoxy)ethyl methacrylate qmimqﬁsnuazqmﬂmaqammgﬂw 20
g’ o o A = A a A 1
umuﬂimaqa 188.22 NN YAIADA 98 DIAUHALH YT n3.5s Nﬁﬁlll@ﬁ‘ﬂﬁ@‘ﬂ) i;mm”lwqamw
1 9
110 DIANTATOT AUHUIUY 1.02 niu/adans (ﬁ 25 @Qﬁ”ll,c]fﬁl@flﬁ) L RFIATEN
aan a a a < A a <
Un5e1 wouewiawiasmes lalasadTun 100 Wiy uaziiriamaia laasondingdu

(butylated hydroxytoluene) 300 Wiy

3 19 20 Di(ethylene glycol) methyl ether methacrylate

1.2.3. 2-Hydroxyethyl methacrylate (HEMA)

iWlundnsuaives Aldrich Ju $41614-297 m3wFmadevay 97 Fowes Ao
1,2-Ethanediol mono(2-methylpropenoate) Glycol methacrylate g3 Tnsead WAL AT Tmaqa

A oy @ ] = 3 a2 A =
mugﬂw 21 umuﬂimaqa 130.14 N34 uaﬂymzxﬂummmaﬂum YAADA 67 DIFLFALBT

Q

=

3.5 daawas dson ganulvl 97 essnwaFes aAnuvuuniv 1.073 nSuw/ilaaans i 25

]

9
pemIralen wauasoudulnse1 vouswiiaeiadmes lalasna Tuu 200-220 AiiOw

3 19 21 2-Hydroxyethyl methacrylate
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1.2.4. Methacrylic acid (MAA)

<3| a o J 1 ) [ [ d
iWuwdnfmsives Merck 31 S4881978 737 lddmSumsdunsizd msm
Usnamnnimsoniny $esay 99 FoWos Ao 2-Methylpropenoic acid gas Insaas1auaz
v 9
gas Tuanaawgili 22 hviinTuena 86.09 N5y yavaoual 15 oA IsaITod JAIADA
161 eemusaiiea (W 1013 Haaun3) vl 70 esruraFod awvuiv 0.93 nsu/gn
J I a A a ' | 1 o :l a A
PIANFUANAT (N 20 Berssased) AnNUTUATAAI 2.0-2.2 (100 NN/ 1 aas N 20

~ ] Y v A a Aa A a
paruraLBea) a133811Aed) Ao NouamNalNadmes lalasnd Tuu

3 1 22 Methacrylic acid

1.3. vlgealsa
1.3.1. Tmseanges’lse

I a o ] a °
Lﬂuwammﬁmm Merck U B0088549 720 ﬂﬁ?ﬂﬂilﬂﬁl@ﬂ@'ﬂ %}aﬂaz 99 ’@"G]i
21 o o ] [ J IS a A
IiJLﬂflﬁ ﬁ@ NaF umuﬂimaqa 41.99 NN ANUUUNIUY 2.8 ﬂiN/QﬂUWﬁﬂLGﬁuﬁwﬁi n 20
= :I v A A = < 1
NAUFALFY) NITAZANYU 42 NTN/ANT (N 20 DIANHKALTYE) anutunsaaneydszunm 10.2
P '

M3azareril 42 ASW/ans (NQuKYN 20 DIAUFATYE) JANADNINAT 993 DIRUFALTYE 0

1Pon 1,704 DIrIsaIFee
= d
1.3.2. upaFanrigenlsa

Wundndusiues Merck Ju FI1506140 742 msvlSunamnnifovay 97
qa3 lutana Ao CaF, ﬁymﬁﬂimaqa 78.08 NS ANV 3.18 nSwgnuFnIFuRmas (7
20 DarIAELE) Msazaneth 0.016 n3/Aas (i 18 svrmuaFed) Aruiunsamalszne
4 (100 ndunih 1 aas ﬁqmwgﬁ 20 oA UYALTOT) YAMaOUNAD 1,418 Des AT JAIADA

2,513 o9 s d
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1.4. ms3unseneenas
1.4.1. (+/-) Camphorquinone (CQ)

o a o 1 @ a a
Wlundnsauaives Fluka Juuagsiamsnan 123239 52506022 msnialsuna
1 Y 4 <
NNNHIeIINUSeeaz 97.0 ¥oWoa Ao 2,3-Bornanedione  1lumidinaos gaslaseaiig
H v
wazgas luanaaugln 23 dhminTuana 166.22 N3U gAMadUINAY 197-203 Daf ATy

acd o
QUNYUINVINEI 2-8 f]\iﬁ““])'alc?ﬁl’ff

:Jj‘ﬂ‘ﬁ 23 (+/-) Ccamphorquinone

1.4.2. (2-Dimethylaminoethyl) methacrylate (DMAEMA)

[ a o 4 1 [ @ [ 4
iWuwdnfmusives Merk Ju S4697583 644 lddmisumsdunsizd msm
YSnamnnnimsemnuiesay 99 ¥owea Ao 2-Propenoic acid-2-methyl-(2-dimethylamino)

v 9

ether ester A3 13593 19azgas luanaauglh 24 WviinTuana 157.22 n5u yaAon 182-
192 osusaiFed (W 1013 dadaws) ganul 70 essruaaiod Ay 0.93 niu/gn
4 3 A A = ] Y (Y A a a A o a
MANGFUALAs (M 20 serusalon) a155019AIAD Ao wouowiawiadmes lalaind

Tuy

3 1 24 (2-Dimethylaminoethyl) methacrylate
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1.5. 1s3uaza3anyiaunalganudoudvsumg o

I A o Ao . A Y oA . ®
WUHAANUNUOIUTEN Ivoclar vivadent AG FONWNTA1 AD Triplex Hot
a a a 1 4 a v
‘IJi$ﬂi’)‘]Jﬁ}?ﬂWQWﬂalﬂVIalﬂJﬂTﬂila@] (§1.! F66094) (1ag UDUDINDTINNIATLAN (iqu F67664)

Y
dadiunay we 23.4 A5y Ao weuewes 10 Nadans Naduld (dough time) 10 W 1IN
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(Ao (] 1 oy < 1
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THideauIu 45 WA

1.6. ENIAUVAYUMIIATNGIY (rebase aid)

o a o J a o 1 '
WUNAANUNUDIUTEN Tokuyama Dental Corp W 2034 lasagluya

[ Jd a

anuasug uiluiion (Tokuso Rebase) 75m5 1% Ao Inmasuurigwiluiion o

Naiiaadiugulaiualy
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2.1. IA0IVINATLN 4 MUTUS

IATRIFINALON 4 AU (Sartorius j:u BP 110 S; Sartorius mechatronics,

v Y ' Y 2
Germany) F31iw1in Tdgage 110 nSu d=0.1 Taan5u) MdmSusaihmindudodis

2.2. 1n309BNATOUANNNTIRITZAYANA

[

InFBANATEUANUITIAITEALIAMA (Micro-hardness Tester 31 FM-700¢
TYPE D; FUTURE-TECH, Japan) mugﬂﬁ 25 I mSunadeuAILSiesT T 06
onldusana’lageda 1,000 nsu Mvuaszeznainald twinalidenld Ao Wiyl (knoop)
wagHadnnes (vicken ansagninseonald  TasnFesszmimaumanuuisinndy

< @
NSUIIYNUDITOYNA taziaasnasony U

A A I A Y
Qi“]J‘VI 25 INTDINATDUANTULUINITEALYANA

2.3. insesiiedalSinanigeelsd

Ia {1 o

g 15A01an Tnsa (Fluoride comb ISE/BNC; Sentek Limited, UK) Niaofu

1AT9UATILH lo0DU (pH/ion meter Model SL518; Select system, England) ﬁmgﬂ“ﬁ 26 1%
) v @ a J 3’ o 1 o 1

dmsuiailsinalesourlges lsaluii Tasiaanuuandisvenssau liihsznig wanuau

o 4 . a a @ Ay (% A

niugeo 15 (lanthanum fluoride) VUAIVDIBIAA INTANUEITAZANABINITIA 1ATOIDZ

P Ao o { J

nSeuiisumnialénudulfunasgiu  (standard curve) Nd3vIMEITAzAIEgoD l3A

AT TIUANVTUTUA
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51/ 26 1nTeedaiFmalgenlsa

A A v = .
2.4. 1INIDININATDIUAINNATIULIIAG (tensile strength)

IAFRINATRUAINA (LLOYD LR 10K; LLOYD Instrument Ltd, England) $113
= Y o [ Y = =2 a A A 9
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éa
2.5. né’aa«gamﬁﬂuamﬂmawmudmnim (Scanning electron microscope)

NADIYANTTAUDIAANTOULVDEDINGIA (JEOL JU JSM-5410LV; JEOL Ltd,

v Y ]
Japan) w311 28 1ddmsuganbaziuivesidqilomivayuramsnadeuNsonaAvoY
A o w 1 1 1 d‘ YR A = A o a
a13nde Masveeaglusi 35-200,000 Wi nwd ldselianudgaan uazlisnnoenueziz

EHEN

711 28 ndpaganssmivannseunUUdeINTIA
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3. Asmsnaaen
= A
3.1. MIASLNTSINAY

A A A A 4 v ¢ o
asndeulidivisznovne 3FUTINFNIZNOUAIY NOUBINBTTIULATA)
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muamai‘g u 1. Bisphenol A glycerolate diacrylate (Bis-GDA) Aldrich
2. Glycerol 1,3-diglycerolate diacrylate (GDA) Aldrich
3. Diurethane dimethacrylate (DU-DMA) Aldrich

f2199919 1. Triethylene glycol dimethacrylate (TEGDMA) Fluka

2. Di(ethylene glycol) methyl ether methacrylate (DEGME-MA)  Aldrich

3. 2-Hydroxyethyl methacrylate (HEMA) Aldrich
4. Methacrylic acid (MAA) Merck
5 15?@%1]55?81 1. (+/-)camphorquinone (CQ) Fluka
2. (2-Dimethylaminoethyl) methacrylate (DMAEMA) Merck
vigoe s 1. Sodium fluoride Merck
2. Calcium fluoride Merck
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Tests of Between-Subjects Effects

Dependent Variable: hardness

Type lll Sum
Source of Squares df Mean Square F Sig.
Corrected Model 20796.6832 35 594.191 | 1304.569 .000
Intercept 89397.025 1 89397.025 | 196274.6 .000
base 4720.770 2 2360.385 | 5182.317 .000
diluent 3247.902 3 1082.634 | 2376.964 .000
fluoride 94.458 2 47.229 103.694 .000
base * diluent 12576.409 6 2096.068 | 4601.998 .000
base * fluoride 28.517 4 7.129 15.653 .000
diluent * fluoride 21.347 6 3.558 7.812 .000
base * diluent * fluoride 107.279 12 8.940 19.628 .000
Error 147.572 324 .455
Total 110341.280 360
Corrected Total 20944.255 359

a. R Squared = .993 (Adjusted R Squared = .992)

A =y = a 9 Aa A 1 A I3 a
A1519% 8 HaM SIS sUNeVITIFOU LAAIDNTNAVRITINYTZNOUNUADANUUUIND
g Multiple Comparisons
NOUBLNDIFI
Dependent Variable: hardness
Tamhane
Mean
Difference 95% Confidence Interval
() base (J) base (I-J) Std. Error Sig. Lower Bound | Upper Bound
Bis-GDA  GDA 1.412 .9903 397 -.969 3.794
DU-DMA -6.878* .8175 .000 -8.847 -4.908
GDA Bis-GDA -1.412 .9903 397 -3.794 .969
DU-DMA -8.290* .7895 .000 -10.192 -6.388
DU-DMA  Bis-GDA 6.878* .8175 .000 4.908 8.847
GDA 8.290* .7895 .000 6.388 10.192
Based on observed means.
*. The mean difference is significant at the .05 level.
ﬁjl%aﬁ]ﬁlq Multiple Comparisons
Dependent Variable: hardness
Tamhane
Mean
Difference 95% Confidence Interval
(1) diluent (J) diluent (I-J) Std. Error Sig. Lower Bound | Upper Bound
TEGDMA DEGME-MA 6.218* 7533 .000 4.204 8.231
HEMA -1.680* 5592 .018 -3.170 -.190
MAA 113 1.2391 1.000 -3.211 3.438
DEGME-MA TEGDMA -6.218* 7533 .000 -8.231 -4.204
HEMA -7.898* .8209 .000 -10.085 -5.710
MAA -6.104* 1.3772 .000 -9.779 -2.430
HEMA TEGDMA 1.680* 5592 .018 .190 3.170
DEGME-MA 7.898* .8209 .000 5.710 10.085
MAA 1.793 1.2814 .659 -1.637 5.224
MAA TEGDMA -.113 1.2391 1.000 -3.438 3.211
DEGME-MA 6.104* 1.3772 .000 2.430 9.779
HEMA -1.793 1.2814 .659 -5.224 1.637
Based on observed means.
*. The mean difference is significant at the .05 level.
V‘I 11 ¢ Multiple Comparisons
09 179
b Dependent Variable: hardness
Tamhane
Mean
Difference 95% Confidence Interval
(1) fluoride (J) fluoride (1-J) Std. Error Sig. Lower Bound | Upper Bound
control sodium fluoride .892 .9787 741 -1.461 3.246
calcium fluoride -.318 .9884 .984 -2.694 2.059
sodium fluoride  control -.892 .9787 741 -3.246 1.461
calcium fluoride -1.210 .9926 .533 -3.597 1.177
calcium fluoride  control .318 .9884 .984 -2.059 2.694
sodium fluoride 1.210 .9926 .533 -1.177 3.597

Based on observed means.
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15FugIm Sowazmsgari Zowazmaazaeni
gas e , o vigealsa Do Audoa Do Audoamu
NOUBINDIFIU fudens Aunde Aundey
NASFIY NASIY

0 0 Denture base 2.59 0.22 0.32 0.24
1 110 Bis-GDA TEGDMA No 3.90 0.12 0.52 0.1
2 11 NaF 2.33 0.60 376 0.57
3 12 CaF, 3.55 0.24 0.70 0.18
4 120 DEGME-MA No 491 0.17 021 0.14
5 121 NaF 3.36 0.85 4.64 0.72
6 122 CaF, 49 0.15 0.33 0.11
7 130 HEMA No 5.66 0.14 150 0.07
8 131 NaF 439 0.66 5.74 0.47
9 132 CaF, 6.00 0.17 1.30 0.09
10 140 MAA No 0.96 0.67 5.49 0.71
1 141 NaF 016 063 1091 0.57
12 142 CaF, 0.96 0.67 5.75 1.02
13 210 GDA TEGDMA No 9.98 0.17 0.91 0.12
14 211 NaF 8.32 0.39 4.06 0.35
15 212 CaF, 9.42 0.08 1.24 0.08
16 220 DEGME-MA No 1442 036 118 0.23
17 21 NaF 1294 075 3.18 0.24
18 222 CaF, 1342 023 1.52 0.16
19 230 HEMA No 1620 034 2.71 0.20
20 231 NaF 1456 091 6.22 0.42
21 232 CaF, 1507 028 321 0.22
22 240 MAA No 1273 023 3.36 0.26
23 241 NaF 1039 077 7.93 0.59
24 242 CaF, 12.81 0.15 2.63 0.18
25 310 DU-DMA TEGDMA No 3.60 0.14 0.46 0.12
26 311 NaF 227 0.66 2.87 0.76
27 312 CaF, 3.68 0.20 0.60 0.17
28 320 DEGME-MA No 3.94 0.12 0.08 0.11
29 321 NaF 2.07 0.93 3.70 1.05
30 322 CaF, 376 0.17 0.24 0.11
31 330 HEMA No 5.03 0.27 1.04 0.17
32 331 NaF 3.97 0.46 336 0.43
33 332 CaF, 4.83 0.09 1.38 0.10
34 340 MAA No 4.98 0.22 0.47 0.16
35 341 NaF 3.54 0.89 2.87 0.91
36 342 CaF, 4.80 0.22 0.78 0.12
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Tests of Between-Subjects Effects

Dependent Variable: W_sorption

Type Il Sum
Source of Squares df Mean Square F Sig.
Corrected Model 7541.4712 35 215.471 945.773 .000
Intercept 15667.083 1 15667.083 | 68768.098 .000
base 6330.614 2 3165.307 |13893.597 .000
diluent 564.320 3 188.107 825.664 .000
fluoride 160.999 2 80.500 353.340 .000
base * diluent 463.607 6 77.268 339.154 .000
base * fluoride 4.931 4 1.233 5.411 .000
diluent * fluoride 3.279 6 547 2.399 .028
base * diluent * fluoride 13.721 12 1.143 5.019 .000
Error 73.815 324 228
Total 23282.370 360
Corrected Total 7615.286 359

a. R Squared = .990 (Adjusted R Squared = .989)

A ~ ~ a g a a ' A J
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14
UOUBLNBDITIU
Multiple Comparisons
Dependent Variable: W_sorption
Tamhane
Mean
Difference 95% Confidence Interval
(I) base  (J) base (I-J) Std. Error Sig. Lower Bound | Upper Bound
Bis-GDA  GDA -9.1228* .28468 .000 -9.8076 -8.4381
DU-DMA -.4732 .20292 .061 -.9623 .0158
GDA Bis-GDA 9.1228* .28468 .000 8.4381 9.8076
DU-DMA 8.6496* .24022 .000 8.0700 9.2292
DU-DMA  Bis-GDA 4732 .20292 .061 -.0158 .9623
GDA -8.6496* .24022 .000 -9.2292 -8.0700
Based on observed means.
*. The mean difference is significant at the .05 level.
GT’J!,%E’)%']\‘] Multiple Comparisons
Dependent Variable: W_sorption
Tamhane
Mean
Difference 95% Confidence Interval
(1) diluent () diluent (-J) Std. Error Sig. Lower Bound | Upper Bound
TEGDMA DEGME-MA -1.8559*% .58827 .012 -3.4245 -.2873
HEMA -3.1853* .60751 .000 -4.8058 -1.5649
MAA -.4417 .59873 976 -2.0385 1.1551
DEGME-MA TEGDMA 1.8559* .58827 .012 .2873 3.4245
HEMA -1.3294 72235 .342 -3.2514 5925
MAA 1.4142 .71498 .262 -.4881 3.3165
HEMA TEGDMA 3.1853* 60751 .000 1.5649 4.8058
DEGME-MA 1.3294 72235 342 -.5925 3.2514
MAA 2.7437* .73090 .001 .7990 4.6883
MAA TEGDMA 4417 .59873 976 -1.1551 2.0385
DEGME-MA -1.4142 71498 .262 -3.3165 .4881
HEMA -2.7437* .73090 .001 -4.6883 -.7990
Based on observed means.
*. The mean difference is significant at the .05 level.
V‘Ia’f)’l’)llﬁﬁ Multiple Comparisons
s Dependent Variable: W_sorption
Tamhane
Mean
Difference 95% Confidence Interval
(1) fluoride (J) fluoride (1-J) Std. Error Sig. Lower Bound | Upper Bound
control sodium fluoride 1.5299* .59990 .034 .0874 2.9725
calcium fluoride .2580 .58848 .961 -1.1571 1.6731
sodium fluoride  control -1.5299* .59990 .034 -2.9725 -.0874
calcium fluoride -1.2719 .58123 .086 -2.6696 .1258
calcium fluoride  control -.2580 .58848 .961 -1.6731 1.1571
sodium fluoride 1.2719 .58123 .086 -.1258 2.6696

Based on observed means.

*. The mean difference is significant at the .05 level.
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Tests of Between-Subjects Effects

Dependent Variable: W_solubility

Type Il Sum
Source of Squares df Mean Square F Sig.
Corrected Model 2111.3142 35 60.323 317.458 .000
Intercept 2604.512 1 2604.512 |13706.525 .000
base 263.125 2 131.562 692.361 .000
diluent 473.518 3 157.839 830.647 .000
fluoride 909.696 2 454.848 | 2393.687 .000
base * diluent 361.879 6 60.313 317.405 .000
base * fluoride 40.447 4 10.112 53.215 .000
diluent * fluoride 19.798 6 3.300 17.365 .000
base * diluent * fluoride 42.851 12 3.571 18.792 .000
Error 61.566 324 190
Total 4777.393 360
Corrected Total 2172.881 359

a. R Squared = .972 (Adjusted R Squared = .969)
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Dependent Variable: W_solubility
Tamhane
Mean
Difference 95% Confidence Interval
(1) base (J) base (1-J) Std. Error Sig. Lower Bound | Upper Bound
Bis-GDA  GDA .2258 .34411 .884 -.6026 1.0543
DU-DMA 1.9159* .31453 .000 1.1570 2.6748
GDA Bis-GDA -.2258 34411 .884 -1.0543 .6026
DU-DMA 1.6901* 22391 .000 1.1511 2.2291
DU-DMA Bis-GDA -1.9159* .31453 .000 -2.6748 -1.1570
GDA -1.6901* 22391 .000 -2.2291 -1.1511
Based on observed means.
*. The mean difference is significant at the .05 level.
@ A Multiple Comparisons
AUIDIN
Dependent Variable: W_solubility
Tamhane
Mean
Difference 95% Confidence Interval
(1) diluent (J) diluent (I-J) Std. Error Sig. Lower Bound | Upper Bound
TEGDMA DEGME-MA .0051 .23380 1.000 -.6172 6274
HEMA -1.2592* .24607 .000 -1.9144 -.6041
MAA -2.7844* 37712 .000 -3.7931 -1.7758
DEGME-MA TEGDMA -.0051 .23380 1.000 -.6274 6172
HEMA -1.2643* .26445 .000 -1.9680 -.5607
MAA -2.7896* .38936 .000 -3.8294 -1.7497
HEMA TEGDMA 1.2592* .24607 .000 .6041 1.9144
DEGME-MA 1.2643* .26445 .000 .5607 1.9680
MAA -1.5252* .39685 .001 -2.5843 -.4662
MAA TEGDMA 2.7844* 37712 .000 1.7758 3.7931
DEGME-MA 2.7896* .38936 .000 1.7497 3.8294
HEMA 1.5252* .39685 .001 .4662 2.5843
Based on observed means.
*. The mean difference is significant at the .05 level.
11 4 Multiple Comparisons
lgeoalsa
Dependent Variable: W_solubility
Tamhane
Mean
Difference 95% Confidence Interval
(1) fluoride (J) fluoride (1-J) Std. Error Sig. Lower Bound | Upper Bound
control sodium fluoride -3.4427* .26217 .000 -4.0739 -2.8116
calcium fluoride -.1460 .20000 .848 -.6269 .3349
sodium fluoride  control 3.4427* .26217 .000 2.8116 4.0739
calcium fluoride 3.2967* .26112 .000 2.6681 3.9254
calcium fluoride  control .1460 .20000 .848 -.3349 .6269
sodium fluoride -3.2967* .26112 .000 -3.9254 -2.6681

Based on observed means.
*. The mean difference is significant at the .05 level.
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DU-DMA Bis-GDA GDA fauea1s .4 Audoamu
qas fAuaay
(mol) (mol) (mol) (mol) WNIFIU

1 1.0 0 0.1 TEGDMA (1.0) 19.8 0.3

2 0 0.3 19.1 0.4

3 0 0.5 17.4 0.5

4 0 1.0 15.3 0.5

5 1.0 1.0 14.0 0.7

6 1.0 0 0.1 TEGDMA(0.5) + DEGME-MA (0.5) 19.2 0.5

7 0 0.3 18.3 0.5

8 0 0.5 16.9 0.4

9 0 1.0 14.4 0.6
10 1.0 1.0 12.9 0.7
11 1.0 0 0.1 DEGME-MA (1.0) 14.7 0.5
12 0 0.3 14.3 0.2
13 0 0.5 13.4 0.4
14 0 1.0 12.0 0.7
15 1.0 1.0 10.7 0.6
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Tests of Between-Subjects Effects

Dependent Variable: HK

Type Ill Sum
Source of Squares df Mean Square F Sig.
Corrected Model 720.9572 11 65.542 304.608 .000
Intercept 31583.585 1 31583.585 | 146786.6 .000
GDA 278.670 3 92.890 431.712 .000
diluent 426.173 2 213.087 990.333 .000
GDA * diluent 16.114 6 2.686 12.481 .000
Error 23.238 108 .215
Total 32327.780 120
Corrected Total 744.195 119

a. R Squared = .969 (Adjusted R Squared = .966)

AN 18 HamM IS sueuFadeu HaadNsNave5u1a GDA 1azsiav0d1I014

fifiveaundai
GDA Multiple Comparisons
Dependent Variable: HK
Tamhane
Mean
Difference 95% Confidence Interval

() GDA __ (J) GDA (-J) Std. Error Sig. Lower Bound | Upper Bound

GDA 0.1 GDAO0.3 .670 .5865 .833 -.928 2.268
GDA 0.5 1.990* .5487 .004 493 3.487
GDA 1.0 3.993* .5123 .000 2.589 5.397

GDA 0.3 GDAO0.1 -.670 .5865 .833 -2.268 .928
GDA 0.5 1.320 5222 .083 -.104 2.744
GDA 1.0 3.323* .4838 .000 2.000 4.647

GDA 0.5 GDAO.1 -1.990* .5487 .004 -3.487 -.493
GDAO0.3 -1.320 .5222 .083 -2.744 .104
GDA 1.0 2.003* 4372 .000 .811 3.196

GDA 1.0 GDAO.1 -3.993* 5123 .000 -5.397 -2.589
GDA 0.3 -3.323* .4838 .000 -4.647 -2.000
GDA 0.5 -2.003* 4372 .000 -3.196 -.811

Based on observed means.
*. The mean difference is significant at the .05 level.

ﬁjl%aﬁ]ﬁlq Multiple Comparisons
Dependent Variable: HK
Tamhane
Mean
Difference 95% Confidence Interval
(1) diluent (J) diluent (I-2) Std. Error Sig. Lower Bound | Upper Bound
TEGDMA DEGME-MA 4.295* .3360 .000 3.472 5.118
TEGDMA_DEGME-MA| .682 .4153 .281 -.331 1.696
DEGME-MA TEGDMA -4.295* .3360 .000 -5.118 -3.472
TEGDMA_DEGME-MA -3.612* .3499 .000 -4.471 -2.754
TEGDMA_DEGME-MA TEGDMA -.682 .4153 .281 -1.696 .331
DEGME-MA 3.612* .3499 .000 2.754 4.471

Based on observed means.
*. The mean difference is significant at the .05 level.
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%’aaazn1s@m1§1 Zopazmsazaeni
DU-DMA  BissGDA GDA _
qas 2139919 (mol) , -
(mol) (mol) (mol) .4 audeaww L Audeau
Aunde Aunde
AT NATFIU
1 1.0 0 0.1  TEGDMA (1.0) 350 0.15 094  0.09
2 0 0.3 397 0.6 095  0.13
3 0 0.5 462 018 092 0.2
4 0 1.0 543 012 133 016
5 1.0 1.0 419 012 164 0.09
6 1.0 0 0.1  TEGDMA(0.5) + DEGME-MA (0.5)  3.65  0.11 076 0.8
7 0 03 439 020 081 014
8 0 0.5 496 018 082 0.3
9 0 1.0 581 021 137 0.16
10 1.0 1.0 442 018 157 011
11 1.0 0 0.1  DEGME-MA (1.0) 422 020 043 0.1
12 0 0.3 507 017 0.54  0.09
13 0 0.5 561 0.19 075  0.10
14 0 1.0 625  0.06 138 008
15 1.0 1.0 483 022 159 0.07
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Tests of Between-Subjects Effects

Dependent Variable: Water_sorption

Type Il Sum
Source of Squares df Mean Square F Sig.
Corrected Model 84.9882 11 7.726 283.248 .000
Intercept 2754.058 1 2754.058 | 100966.2 .000
GDA 67.562 3 22.521 825.627 .000
diluent 16.897 2 8.449 309.733 .000
GDA * diluent 529 6 .088 3.230 .006
Error 2.946 108 .027
Total 2841.992 120
Corrected Total 87.934 119

a. R Squared = .966 (Adjusted R Squared = .963)
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Multiple Comparisons

GDA Dependent Variable: Water_sorption

Tamhane
Mean
Difference 95% C Interval
()GDA__(J) GDA () Std. Error Sig. Lower Bound_| Upper Bound
GDA0.1 GDAO03 -.6860* .11008 .000 -.9870 -.3850
GDA 0.5 -1.2707* 10401 .000 -1.5546 -.9867
GDA 1.0 -2.0393* .09279 000 -2.2921 -1.7866
GDA0.3 GDAO.1 .6860* .11008 .000 .3850 .9870
GDA 0.5 -.5847* 12168 .000 -.9162 -.2531
GDA 1.0 -1.3533* 111224 .000 -1.6599 -1.0468
GDA0.5 GDAO.1 1.2707* .10401 .000 .9867 1.5546
GDA 0.3 .5847* 12168 000 2531 9162
GDA 1.0 -.7687* .10630 .000 -1.0586 -4787
GDA10 GDAO0.1 2.0393* .09279 .000 1.7866 22921
GDAO0.3 1.3533* 11224 000 1.0468 1.6599
GDA 05 7687 .10630 .000 4787 1.0586

Based on observed means.
*. The mean difference is significant at the .05 level.

Multiple Comparisons

v A
AUIDIN

Dependent Variable: Water_sorption

Tamhane
Mean
Difference 95% C Interval
1) diluent (J) diluent (I-3) Std. Error Sig. Lower Bound | Upper Bound
TEGDMA DEGME-MA -.9067* .16988 .000 -1.3213 -.4922
TEGDMA_DEGME-MA -.3230 .17517 .193 -.7505 .1045
DEGME-MA TEGDMA 9067* .16988 .000 4922 1.3213
TEGDMA_DEGME-MA 5838* 17756 .005 .1505 1.0170
TEGDMA_DEGME-MA TEGDMA 3230 17517 .193 -.1045 7505
DEGME-MA -.5838* 17756 .005 -1.0170 -.1505

Based on observed means.
*. The mean difference is significant at the .05 level.
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Tests of Between-Subjects Effects

Dependent Variable: Water_solubility

Type Ill Sum
Source of Squares df Mean Square F Sig.
Corrected Model 10.4402 11 .949 57.805 .000
Intercept 100.723 1 100.723 | 6134.603 .000
GDA 8.074 3 2.691 163.921 .000
diluent 1.400 2 .700 42.640 .000
GDA * diluent .966 6 .161 9.802 .000
Error 1.773 108 .016
Total 112.937 120
Corrected Total 12.213 119

a. R Squared = .855 (Adjusted R Squared = .840)
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Multiple Comparisons

GDA

Dependent Variable: Water_solubility

Tamhane
Mean
Difference 95% Confidence Interval
() GDA __ (J) GDA (1-J) Std. Error Sig. Lower Bound | Upper Bound
GDAO0.1 GDAO0.3 -.0577 .05962 915 -.2203 .1049
GDA 0.5 -1173 .05216 .164 -.2610 .0263
GDA 1.0 -.6497* .05208 .000 -.7931 -.5062
GDA0.3 GDAO0.1 .0577 .05962 915 -.1049 .2203
GDA 0.5 -.0597 .04522 724 -.1836 .0642
GDA 1.0 -.5920* .04513 .000 -.7157 -.4683
GDA05 GDAO.1 1173 .05216 .164 -.0263 .2610
GDA 0.3 .0597 .04522 724 -.0642 .1836
GDA 1.0 -.5323* .03469 .000 -.6268 -.4378
GDA10 GDAO.1 .6497* .05208 .000 .5062 7931
GDA 0.3 .5920* .04513 .000 .4683 7157
GDA 0.5 .5323* .03469 .000 4378 6268

Based on observed means.
*. The mean difference is significant at the .05 level.

GT’J!,%B%'N Multiple Comparisons
Dependent Variable: Water_solubility
Tamhane
Mean
Difference 95% Confidence Interval
1) diluent (J) diluent (1-J) Std. Error Sig. Lower Bound | Upper Bound
TEGDMA DEGME-MA .2620* .06923 .001 .0921 4319
TEGDMA_DEGME-MA] .0990 .05738 .243 -.0413 .2393
DEGME-MA TEGDMA -.2620* .06923 .001 -.4319 -.0921
TEGDMA_DEGME-MA] -.1630 .07601 .102 -.3487 .0227
TEGDMA_DEGME-MA TEGDMA -.0990 .05738 .243 -.2393 .0413
DEGME-MA .1630 .07601 .102 -.0227 .3487

Based on observed means.
*. The mean difference is significant at the .05 level.
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WOUBIFBF N (mol) #2199913 (mol) Week
qns CaF,

DUDMA  GDA  TEGDMA  DEGME-MA 1 2 3 4
1 1.0 0.3 1.00 X 5 3.46+1.17 4.87+1.03 4.77£1.13 4.44+1.66
2 1.0 0.1 0.50 0.50 5 2.86+1.61 4.42+0.99 4.63+1.41 4.36+1.49
3 1.0 0.1 0.25 0.75 5 3.47£1.71 4.35+1.23 4.50+1.43 5.02+1.12
4 1.0 0.1 X 1.00 5 3.33+£1.46 4.09+1.28 4.64+1.11 4.61+1.31
5 1.0 0.3 1.00 X 10 4.32+0.64 4.70+0.79 4.45+1.32 4.53+1.42
6 1.0 0.1 0.50 0.50 10 4.22+1.25 5.39+0.79 5.55£1.07 5.34+1.08
7 1.0 0.1 0.25 0.75 10 4.88+0.62 5.45+0.87 5.18£1.19 5.51£1.16
8 1.0 0.1 X 1.00 10 4.47+0.82 4.63+1.17 4.52+1.56 4.64+1.76
9 1.0 0.3 1.00 0 20 5.44+0.59 6.01:£0.69 5.86£0.95 5.52£1.16
10 1.0 0.1 0.50 0.50 20 5.64+0.71 6.01:£0.54 6.07+0.97 5.78+1.14
11 1.0 0.1 0.25 0.75 20 5.04+0.64 5.99:£0.80 6.04£1.12 6.01£1.22
12 1.0 0.1 X 1.00 20 5.48+0.51 6.2340.65 6.260.89 5.96+1.08
13 1.0 0.3 1.00 X 30 5.74+0.50 6.3320.41 6.420.47 6.41:£0.54
14 1.0 0.1 0.50 0.50 30 5.51£0.46 6.09+0.50 6.18+0.64 5.94+0.85
15 1.0 0.1 0.25 0.75 30 5.73£0.49 6.30+0.55 6.49+0.52 6.23+0.64
16 1.0 0.1 X 1.00 30 5.5540.54 6.50£0.53 6.74+0.57 6.55£0.76
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SIGMA-ALDRICH

Material Safety Data Sheet

Date Printed: 27/APR/2009
Date Updated: 15/AUG/2007
Version 1.3

Regulation (EC) No 1907/2006

1 - Product and Company Infermation

Product Name BISPHENOL A GLYCEROLATE (1 GLYCEROL/
PHENOL) DIACRYLATE

Product Number 411167

Company Sigma-Aldrich Pte Ltd

#02-14 The Capricorn, Sci. Park II
Singapore 117528

Singapore
Technical Phone # (65) 6779 1200
Fax (65) 6779 1822

2 - Hazards Identification

SPECIAL INDICATION OF HAZARDS TO HUMANS AND THE ENVIRONMENT
May cause sensitization by skin contact.

3 - Compeosition/Information on Ingredients

Product Name CAS # EC no Annex I
Index Number

BISPHENCL A GLYCEROLATE (1 4687-94-9 225-144-3 None

GLYCEROL/PHENOL) DIACRYLATE

Formula C27H3208
Molecular Weight 484.55 AMU

4 - First Aid Measures

AFTER INHALATION
If inhaled, remove to fresh air. If breathing becomes difficult,
call a physician.

AFTER SKIN CONTACT
In case of sgkin contact, flush with copicus amounts of water for
at least 15 minutes. Remove contaminated clothing and sheces.
Call a physician.

AFTER EYE CONTACT
In case of contact with eyes, flush with copious amounts of
water for at least 15 minutes. Assure adequate flushing by
separating the eyelids with fingers. Call a physician.

AFTER INGESTIOCN
If swallowed, wash out mouth with water provided person is
consciocus. Call a physician.

5 - Fire Fighting Measures

EXTINGUISHING MEDIA
Suitable: Water spray. Carbon dioxide, dry chemical powder, or
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appropriate foam.

SPECIAL RISKS
Specific Hazard(s): Emits toxic fumes under fire conditicns.

SPECIAL PROTECTIVE EQUIPMENT FOR FIREFIGHTERS
Wear self-contained breathing apparatus and protective clothing
to prevent contact with skin and eyes.

SPECIFIC METHOD (S) OF FIRE FIGHTING
Use water spray to cocol fire-exposed containers.

6 - Accidental Release Measures

PROCEDURE (S) OF PERSONAL PRECAUTION (S)
Wear respirator, chemical safety goggles, rubber boots, and
heavy rubber gloves.

METHODS FOR CLEANING UP
Absorb on sand or vermiculite and place in closed containers for
disposal. Ventilate area and wash spill site after material
pickup is complete.

7 - Handling and Storage

HANDLING
Directicons for Safe Handling: Avoid contact with eyes, skin, and
clothing. Aveoid prolonged or repeated exposure. Do not breathe
vapor.

STORAGE
Conditions of Storage: Keep tightly closed.

SPECIAL REQUIREMENTS: Heat sensitive.

8 - Exposure Controls / Persconal Protection

ENGINEERING CONTROLS
Mechanical exhaust required.

GENERAL HYGIENE MEASURES
Wash thoroughly after handling. Wash contaminated clothing before
reuse.

PERSONAL PROTECTIVE EQUIPMENT
Respiratory Protection: Use respirators and components tested and
approved under appropriate government standards such as NIOSH (US)
or CEN (EU). Where risk assessment shows alr-purifying respirators
are appropriate use a dust mask type NS5 (US) or type P1 (EN 143)
respirater.
Hand Protection: Compatible chemical-resistant gloves.
Eye Protection: Chemical safety goggles.

9 - Physical and Chemical Properties

Appearance Physical State: Liquid
Celeor: Coleorless to Pale Yellow
Property Value At Temperature or Pressure
pH N/R
BP/BP Range N/A
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MP/MP Range

Flash Point
Flammability
Auteoignition Temp
Oxidizing Properties
Explosive Properties
Expleosion Limits
Vapor Pressure
SG/Density

Partition Cecefficient
Viscosity

Vapor Density
Saturated Vapor Conc.
Evaporation Rate
Bulk Density
Decomposition Temp.
Solvent Content
Water Content
Surface Tension
Conductivity
Miscellaneous Data
Solubility

N/A
113 °C Method: closed cup
N/A
N/A&
N/A
N/A
N/A&
N/A
1.18 g/cm3
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A&
N/A
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10 - Stability and Reactivity

STABILITY
Stable: Stable.

Conditions of Instability: Heat.

Conditicns to Avoid: Direct sunlight

Materials to Avold: Strong oxidizing agents, Acids, Bases,
Free radical initiators.

HAZARDOUS POLYMERIZATION

Hazardous Polymerization: Will occur

Amines,

11 - Toxiceological Information

SENSTITIZATION

Skin: May cause allergic skin reaction.

SIGNS AND SYMPTOMS OF EXPOSURE
To the best of our knowledge, the chemical, physical, and
toxicolegical properties have not been thoroughly investigated.

ROUTE OF EXPOSURE

Skin Contact: May cause skin irritation.
Skin Abscrption: May be harmful if absorbed through the skin.
Eye Contact: May cause eye irritation.
Inhalation: Material may be irritating to mucous membranes and
upper respiratory tract. May be harmful if inhaled.
Ingestion: May be harmful if swallowed.

12 - Ecological Information

No data available.

13 - Disposal Considerations

SUBSTANCE DISPOSAL

Dissolve or mix the material with a combustible solvent and burn
in a chemical incinerator equipped with an afterburner and
scrubber. Observe all federal, state, and local environment

ALDRICH - 411167
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regulations.
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14 - Transport Information

RID/ADR
Non-hazardous for road transport.

IMDG
Non-hazardous for sea transport.

IATA
Non-hazardous for air transport.

15 - Regulatory Informaticn

CLASSIFICATION AND LABELING ACCORDING TO EU DIRECTIVES
INDICATION OF DANGER: Xi
Irritant.
R-PHRASES: 43
May cause sensitization by skin contact.
S-PHRASES: 36-37
Wear suitable protective clothing. Wear suitable gloves.

COUNTRY SPECIFIC INFORMATION
Germany

WGK: 3
Self-Clasgification

16 - Other Information

WARRANTY
The above information is believed to be correct but does not
purport te be all inclusive and shall be used only as a guide. The
information in this document is based on the present state of our
knowledge and is applicable to the product with regard to
appropriate safety precautions. It does not represent any
guarantee of the properties of the product. Sigma-Aldrich Inc.,
shall not be held liable for any damage resulting from handling or
from contact with the above product. See reverse side of invoice
or packing slip for additicnal terms and cenditions of sale.
Copyright 2009 Sigma-Aldrich Co. License granted to make unlimited
paper copies for internal use only.

DISCLAIMER
For R&D use only. Not for drug, household or other uses.

ALDRICH - 411167 www.sigma-aldrich.com Page
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Material Safety Data Sheet

Date Printed: 22/APR/2009
Date Updated: 30/MAR/2007
Versgion 1.3

Regulation (EC) No 1907/2006

1 - Product and Company Infermation

Product Name GLYCEROL 1, 3-DIGLYCERCLATE DIACRYLATE,
TECH.

Product Number 475807

Company Sigma-Aldrich Pte Ltd

#02-14 The Capricorn, Sci. Park II
Singapore 117528

Singapore
Technical Phone # (65) 6779 1200
Fax (65) ©779 1822
2 - Hazards Identification
3 - Composition/Information on Ingredients
Product Name CAS # EC no Annex I
Index Number
GLYCEROL 1, 3-DIGLYCEROLATE 60453-84-1 None None
DIACRYLATE, TECH.
Formula C15H2409
Molecular Weight 348.35 AMU
Synonyms Triglycerol diacrylate

4 - First Aid Measures

AFTER INHALATION
If inhaled, remove to fresh air. If breathing becomes difficult,
call a physician.

AFTER SKIN CONTACT
In case of contact, immediately wash skin with soap and copious
amounts of water.

AFTER EYE CONTACT
In case cof ceontact with eyes, flush with copious amcunts of
water for at least 15 minutes. Assure adequate flushing by
separating the eyelids with fingers. Call a physician.

AFTER INGESTION
If swallowed, wash out mouth with water provided person is
conscious. Call a physician.

5 - Fire Fighting Measures

EXTINGUISHING MEDIA
Suitable: Water spray. Carbon dioxide, dry chemical powder, or
appropriate foam.
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SPECIAL RISKS
Specific Hazard(s): Emits toxic fumes under fire conditions.

SPECIAL PROTECTIVE EQUIPMENT FOR FIREFIGHTERS
Wear self-contained breathing apparatus and protective clothing
to prevent contact with skin and eyes.

6 - Accidental Release Measures

METHODS FOR CLEANING UP
Absorb on sand or vermiculite and place in closed containers for
disposal. Ventilate area and wash spill site after material
pickup is complete.

7 - Handling and Storage

HANDLING
Directions for Safe Handling: Avoid inhalation. Avoid contact
with eyes, skin, and clothing. Avoid prolonged or repeated
exposure.

STORAGE
Conditions of Storage: Keep tightly closed.
Store at 2-8°C

8 - Exposure Controls / Personal Protection

ENGINEERING CONTROLS
Safety shower and eye bath. Mechanical exhaust required.

GENERAL HYGIENE MEASURES
Wash thoroughly after handling.

PERSONAL PROTECTIVE EQUIPMENT
Respiratory Protection: Use respirators and components tested and
approved under appropriate government standards such as NIOSH (US)
or CEN (EU). Respiratory protection is net required. Where
protection is desired, use multi-purpose combination (US) or type
ABEK (EN 14387) respirator cartridges.
Hand Protection: Protective gloves.
Eye Protection: Chemical safety goggles.

9 - Physical and Chemical Properties

Appearance Physical State: Liquid

Property Value At Temperature or Pressure
PE N/

BP/BP Range N/A

MP/MP Range N/A

Flash Point 113 °cC Method: closed cup
Flammability N/&

Autoignition Temp N/A

Oxidizing Properties N/A

Explosive Properties N/R

Explosion Limits N/&

Vapor Pressure N/A

SG/Density 1.237 g/cm3 25 e°C

Partition Coefficient N/A

Viscosity N/A

Vapor Density N/A
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Saturated Vapor Conc. N/A
Evaporation Rate N/A
Bulk Density N/A
Decomposition Temp. N/A
Solvent Content N/A
Water Content N/A
Surface Tension N/A
Conductivity N/A
Miscellaneous Data N/A
Solubility N/A
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10 - Stability and Reactivity

STABILITY
Stable: Stable.
Materials to Avoid: Strong coxidizing agents.

HAZARDOUS DECOMPOSITION PRODUCTS

Hazardous Decomposition Products: Carbon monoxide, Carbon dioxide.

HAZARDOUS POLYMERIZATION
Hazardous Polymerization: Will not occur

11 - Toxicoclegical Informatiocon

SIGNS AND SYMPTOMS OF EXPOSURE
To the best of our knowledge, the chemical, physical, and
toxicological properties have not been thoroughly investigated.

ROUTE OF EXPOSURE
Skin Contact: May cause gkin irritation.
Skin Absorption: May be harmful if absorbed through the skin.
Eye Contact: May cause eye irritation.
Inhalation: Material may be irritating tce mucous membranes and
upper respiratory tract. May be harmful if inhaled.
Ingesticn: May be harmful if swallowed.

12 - Ecological Information

No data available.

13 - Disposal Considerations

SUBSTANCE DISPOSAL
Contact a licensed professional waste disposal service to dispose
of this material. Dissolve or mix the material with a combustible
solvent and burn in a chemical incinerator equipped with an
afterburner and scrubber. Observe all federal, state, and local
environmental regulations.

14 - Transport Information

RID/ADR
Non-hazardous for road transport.

IMDG
Non-hazardous for sea transport.

IATA
Non-hazardous for air transport.

15 - Regulatory Information

ALDRICH - 475807 www.sligma-aldrich.com Page
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Caution: Substance not yet fully tested (EU).
COUNTRY SPECIFIC INFORMATION
Germany

WGK: 3
Self-Classification

16 - Other Information

WARRANTY
The above information is believed to be correct but does not
purport to be all inclusive and shall be used only as a guide. The
information in this document is based on the present state of our
knowledge and is applicable to the product with regard to
appropriate safety precautions. It does not represent any
guarantee of the properties of the product. Sigma-Aldrich Inc.,
shall not be held liable for any damage resulting from handling or
from contact with the above product. See reverse side of invoice
or packing slip for additicnal terms and conditions of sale.
Copyright 2009 Sigma-Aldrich Co. License granted to make unlimited
paper copies for internal use only.

DISCLAIMER
For R&D use only. Not for drug, household or other uses.

ALDRICH - 475807 www.sigma-aldrich.com Page 4
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SIGMA-ALDRICH

SAFETY DATA SHEET

according to Regulation (EC) No. 1907/2006

Version 3.1 Revision Date 06.01.2009

Print Date 22.04.2008

GENERIC EU MSDS - NO COUNTRY SPECIFIC DATA - NO OEL DATA

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE COMPANY/UNDERTAKING

Product name . Diurethane dimethacrylate, mixture of isomers
Product Number - 436909

Brand : Aldrich

Company . Sigma-Aldrich Pte Ltd

(Co. Registration No. 199403788W)

1 Science Park Road

#02-14 The Capricorn, S'pore Sci. Pkl
SINGAPORE 117528

SINGAPORE
Telephone . +656779 1200

Fax . +656779 1822
Emergency Phone # :

2. HAZARDS IDENTIFICATION

This substance is not classified as dangerous according to Directive 67/548/EEC.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Formula : Co3H3gNo0g
Molecular Weight 470,56 g/mol
CAS-No. | EC-No. [ Index-No. | Classification [ Concentration

Diurethane dimethacrylate, mixture of isomers
72869-86-4 | 276-957-5 [ - [ - | -

4. FIRST AID MEASURES
If inhaled
If breathed in, move person into fresh air. If not breathing give artificial respiration

In case of skin contact
Wash off with soap and plenty of water.

In case of eye contact
Flush eyes with water as a precaution.

If swallowed
Never give anything by mouth to an unconscious person. Rinse mouth with water.

5. FIRE-FIGHTING MEASURES

Suitable extinguishing media

Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.
Special protective equipment for fire-fighters

Wear self contained breathing apparatus for fire fighting if necessary.

Aldrich - 436909 www sigma-aldrich.com Page 1 of 4
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6. ACCIDENTAL RELEASE MEASURES

Personal precautions

Avoid breathing vapors, mist or gas.

Environmental precautions
Do not let product enter drains.

Methods for cleaning up

Keep in suitable, closed containers for disposal.

7. HANDLING AND STORAGE

Handling

Normal measures for preventive fire protection.

Storage

Keep container tightly closed in a dry and well-ventilated place. Store in cool place.

Recommended storage temperature: 2 -8 °C

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Personal protective equipment

Respiratory protection
Respiratory protection is not required. Where protection is desired, use multi-purpose combination (US) or
type ABEK (EN 14387) respirator cartridges. Use respirators and components tested and approved under

appropriate government standards such as NIOSH (US) or CEN (EU).

Hand protection

For prolonged or repeated contact use protective gloves.

Eye protection
Safety glasses

Hygiene measures

General industrial hygiene practice.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance
Form

Safety data
pH
Melting point
Boiling point

Flash point

Ignition temperature

Lower explosicn limit
Upper explosion limit
Density

Water solubility

liquid

no data available
no data available
200 °C

> 113,00 °C - closed cup
no data available

no data available

no data available

1,11 g/mL at 25 °C

no data available

10. STABILITY AND REACTIVITY
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Storage stability
Stable under recommended storage conditions.

Materials to avoid
Strong oxidizing agents

Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Carbon oxides

11. TOXICOLOGICAL INFORMATION

Acute toxicity

no data available
Irritation and corrosion
no data available
Sensitisation

no data available

Chronic exposure

IARC: No component of this product present at levels greater than or equal to 0.1% is identified as

probable, possible or confirmed human carcinogen by IARC.
Potential Health Effects

Inhalation May be harmful if inhaled. May cause respiratory tract irritation.
Skin May be harmful if absorbed through skin. May cause skin irritation.
Eyes May cause eye irritation.

Ingestion May be harmful if swallowed.

12. ECOLOGICAL INFORMATION

Elimination information (persistence and degradability)
no data available

Ecotoxicity effects
no data available
Further information on ecology

no data available

13. DISPOSAL CONSIDERATIONS
Product
Observe all federal, state, and local environmental regulations.

Contaminated packaging
Dispose of as unused product.

14. TRANSPORT INFORMATION

ADR/RID
Not dangerous goods

IMDG
Not dangerous goods
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IATA
Not dangerous goods

15. REGULATORY INFORMATION

Labelling according to EC Directives

Further information:
The product does not need to be labelled in accordance with EC directives or respective national laws.

16. OTHER INFORMATION

Further information

Copyright 2009 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only.
The above information is believed to be correct but does not purport to be all inclusive and shall be used
only as a guide. The information in this document is based on the present state of our knowledge and is
applicable to the product with regard to appropriate safety precautions. It does not represent any guarantee
of the properties of the product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from
handling or from contact with the above product. See reverse side of invoice or packing slip for additional
terms and conditions of sale.
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SIGMA-ALDRICH

SAFETY DATA SHEET

according to Regulation (EC) No. 1907/2006

Version 3.0 Revision Date 25.03.2009

Print Date 22.04.2009

GENERIC EU MSDS - NO COUNTRY SPECIFIC DATA - NO OEL DATA

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE COMPANY/UNDERTAKING

Product name - Triethylene glycol dimethacrylate
Product Number . 261548

Brand : Aldrich

Company . Sigma-Aldrich Pte Ltd

(Co. Registration No. 199403788W)

1 Science Park Road

#02-14 The Capricorn, S'pore Sci. Pkll
SINGAPORE 117528

SINGAPORE
Telephone : +B656779 1200

Fax . +B656779 1822
Emergency Phone # :

2. HAZARDS IDENTIFICATION

Risk advice to man and the environment
Irritating to eyes, respiratory system and skin. May cause sensitization by skin contact.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Synonyms . 2,2-ethylenedioxydiethyl dimethacrylate

Formula . C14H2206

Molecular Weight . 286,32 g/mol

CAS-No. | EC-No. | Index-No. | Classification | Concentration

2,2'-ethylenedioxydiethyl dimethacrylate
109-18-0 [ 203-652-6 - [ Xi, R36/37/38 - R43

4. FIRST AID MEASURES

General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.

If inhaled
If breathed in, move person into fresh air. If not breathing give artificial respiration Consult a physician.

In case of skin contact
Wash off with soap and plenty of water. Consult a physician.

In case of eye contact
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician.

If swallowed
Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a physician.

Aldrich - 261548 www.sigma-aldrich.com Page 1 of 5
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5. FIRE-FIGHTING MEASURES
Suitable extinguishing media
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

Special protective equipment for fire-fighters
Wear self contained breathing apparatus for fire fighting if necessary.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions
Use personal protective equipment. Avoid breathing vapors, mist or gas. Ensure adequate ventilation.

Environmental precautions
Do not let product enter drains.

Methods for cleaning up
Soak up with inert absorbent material and dispose of as hazardous waste. Keep in suitable, closed containers
for disposal.

7. HANDLING AND STORAGE

Handling
Avoid contact with skin and eyes. Avoid inhalation of vapour or mist.
Normal measures for preventive fire protection.

Storage
Store in cool place. Keep container tightly closed in a dry and well-ventilated place.

Recommended storage temperature: 2 -8 °C

Light sensitive.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Personal protective equipment

Respiratory protection

Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with multi-
purpose combination (US) or type ABEK (EN 14387) respirator cartridges as a backup to engineering
controls. If the respirator is the sole means of protection, use a full-face supplied air respirator. Use
respirators and components tested and approved under appropriate government standards such as NIOSH
(US) or CEN (EU).

Hand protection
The selected protective gloves have to satisfy the specifications of EU Directive 89/686/EEC and the
standard EN 374 derived from it. Handle with gloves.

Eye protection
Safety glasses

Skin and body protection
Choose body protection according to the amount and concentration of the dangerous substance at the work
place.

Hygiene measures
Handle in accordance with good industrial hygiene and safety practice. Wash hands before hreaks and at
the end of workday.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance
Form liquid
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Safety data
pH no data available
Melting point no data available
Boiling point 170-172°C at7 hPa
Flash point 167 °C - closed cup

Ignition temperature  no data available
Lower explosion limit no data available
Upper explosion limit  no data available
Density 1,092 g/mL at 25 °C
Water solubility no data available

Partition coefficient: POW: 1,88
n-octanol/water

10. STABILITY AND REACTIVITY
Storage stability
Stable under recommended storage conditions.

Conditions to avoid
May polymerize on exposure to light.

Materials to avoid
Strong bases, Strong oxidizing agents

Hazardous decomposition products
Hazardous decomposition praducts formed under fire conditions. - Carbon oxides

11. TOXICOLOGICAL INFORMATION

Acute toxicity

LD50 Oral - rat - 10.837 mg/kg

LD50 Oral - mouse - 10.750 mg/kg

TDLo Oral - rat - 7.889 mg/kg

Irritation and corrosion

The product causes irritation of eyes, skin and mucous membranes.
Sensitisation

May cause sensitization by skin contact.

Chronic exposure

IARC: No component of this product present at levels greater than or equal to 0.1% is identified as
probable, possible or confirmed human carcinogen by IARC.

Signs and Symptoms of Exposure

Symptoms of exposure may include burning sensation, coughing, wheezing, laryngitis, shortness of breath,
headache, nausea, and vomiting., To the best of our knowledge, the chemical, physical, and toxicological
properties have not been thoroughly investigated.

Potential Health Effects
Inhalation May be harmful if inhaled. Causes respiratory tract irritation.
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Skin May be harmful if absorbed through skin. Causes skin irritation.
Eyes Causes eye irritation.
Ingestion May be harmful if swallowed.

Additional Information
RTECS: 0Z4100000

12. ECOLOGICAL INFORMATION

Elimination information (persistence and degradability)
no data available

Ecotoxicity effects
no data available
Further information on ecology

no data available

13. DISPOSAL CONSIDERATIONS

Product

Observe all federal, state, and local environmental regulations. Contact a licensed professional waste disposal
service to dispose of this material. Dissolve or mix the material with a combustible solvent and burn in a
chemical incinerator equipped with an afterburner and scrubber.

Contaminated packaging
Dispose of as unused product.

14. TRANSPORT INFORMATION

ADR/RID
Not dangerous goods

IMDG
Not dangerous goods

IATA
Not dangerous goods

15. REGULATORY INFORMATION

Labelling according to EC Directives

Hazard symbols

Xi Irritant
R-phrase(s)
R36/37/38 Irritating to eyes, respiratory system and skin.
R43 May cause sensitization by skin contact.
S-phrase(s)
S26 In case of contact with eyes, rinse immediately with plenty of water and seek medical
advice.
S28 After contact with skin, wash immediately with plenty of soap and water.
S36/37 Wear suitable protective clothing and gloves.

16. OTHER INFORMATION

Further information
Copyright 2009 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only.
Aldrich - 261548 www _sigma-aldrich com Page 4 of 5
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The above information is believed to be correct but does not purport to be all inclusive and shall be used
only as a guide. The information in this document is based on the present state of our knowledge and is
applicable to the product with regard to appropriate safety precautions. It does not represent any guarantee
of the properties of the product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from
handling or from contact with the above product. See reverse side of invoice or packing slip for additional
terms and conditions of sale.
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SIGMA-ALDRICH

Material Safety Data Sheet

Date Printed: 22/APR/2009
Date Updated: 12/FEB/2006
Version 1.3

Regulation (EC) No 1907/2006

1 - Product and Company Information

Product Name DI (ETHYLENE GLYCOL) METHYL ETHER METH-
ACRYLATE, 95%

Product Number 447927

Company Sigma-Aldrich Pte Ltd

#02-14 The Capricorn, Sci. Park II
Singapore 117528
Singapore

Technical Phone # (65) 6779 1200

Fax (65) 6779 1822

2 - Hazards Identification

SPECIAL INDICATION OF HAZARDS TO HUMANS AND THE ENVIRONMENT
Irritating to eyes, respiratory system and skin. May cause
sensitization by skin contact.

3 - Composition/Information on Ingredients

Product Name CAS # EC no Annex I

Index Number
DI (ETHYLENE GLYCOL) METHYL ETHER 45103-58-0 256-190-2 None
METHACRYLATE

Formula C9H1604
Molecular Weight 188.22 AMU

4 - PFirst Aid Measures

AFTER INHALATION
If inhaled, remove to fresh air. If not breathing give
artificial respiration. If breathing is difficult, give oxygen.

AFTER SKIN CONTACT
In case of contact, immediately wash skin with soap and copious
amounts of water.

AFTER EYE CONTACT
In case of contact, immediately flush eyes with copious amounts
of water for at least 15 minutes.

AFTER INGESTION
If swallowed, wash out mouth with water provided person is
conscicus. Call a physician.

5 - Fire Fighting Measures

EXTINGUISHING MEDIA
Suitable: Water spray. Carben dioxide, dry chemical powder, or
appropriate foam.
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SPECIAL RISKS
Specific Hazard(s): Emits toxic fumes under fire conditions.

SPECIAL PROTECTIVE EQUIPMENT FOR FIREFIGHTERS
Wear self-ccontained breathing apparatus and protective clothing
to prevent contact with skin and eyes.

6 - Acclidental Release Measures

PERSONAL PRECAUTION PROCEDURES TO BE FOLLOWED IN CASE OF LEAK OR SPILL
Evacuate area.

PROCEDURE (S8) OF PERSONAL PRECAUTION (S)
Wear respirator, chemical safety goggles, rubber boots, and
heavy rubber gloves.

METHCDS FOR CLEANING UP
Absorb on sand or vermiculite and place in closed containers for
disposal. Ventilate area and wash spill site after material
pickup is complete.

7 - Handling and Storage

HANDLING
Directions for Safe Handling: Do not breathe vapor. Avoid
contact with eyes, skin, and clothing. Aveid prolonged or
repeated exposure.

STORAGE
Conditions of Storage: Keep tightly closed. Limit steorage time.
Store at 2-8°C

SPECIAL REQUIREMENTS: Heat sensitive.

8 - Exposure Controls / Pergonal Protection

ENGINEERING CONTROLS
Safety shower and eye bath. Use only in a chemical fume hcod.

GENERAL HYGIENE MEASURES
Wash thoroughly after handling.

PERSONAL PROTECTIVE EQUIPMENT
Respiratory Protection: Use respirators and components tested and
approved under appropriate government standards such as NIOSH (US)
or CEN (EU). Where risk assessment shows air-purifying respirators
are apprcpriate use a full-face respirator with multi-purpose
combination (US) or type ABEK (EN 14387) respirator cartridges as
a backup to engineering controls. If the respirator is the sole
means of protection, use a full-face supplied air respirator.
Hand Protection: Compatible chemical-resistant gloves.
Eye Protection: Chemical safety goggles.

9 - Physical and Chemical Properties

Appearance Physical State: Liquid

Property Value At Temperature or Pressure
pH N/R

BP/BP Range 98 o¢ 3.5 mmHg
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MP/MP Range N/A
Flash Point 113 °C Method: closed cup
Flammability N/A
Autoignition Temp N/A
Oxidizing Properties N/A
Explosive Properties N/A
Explosion Limits N/A
Vapor Pressure N/A
SG/Density 1.02 g/cm3
Partition Coefficient N/A
Viscosity N/A
Vapor Density N/&
Saturated Vapor Conc. N/A
Evaporation Rate N/A
Bulk Density N/A
Decomposition Temp. N/A
Solvent Content N/&
Water Content N/A
Surface Tensicn N/A
Conductivity N/A
Miscellaneous Data N/A
Solubility N/A
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10 - Stability and Reactivity

STABILITY
Stable: Unstable.
Conditions to Avoid: Heat.
Materials to Avoilid: Metals, Amines, Free radical initiators,
Oxidizing agents.

STABILIZERS PRESENT
Stabilized with 300 ppm butylated hydroxytoluene (BHT). Inhibited
with 100 ppm hydroquinone mcnomethyl ether (MEHQ) .

HAZARDOUS POLYMERIZATION
Hazardous Polymerization: May occur

11 - Toxicological Information

SENSITIZATION
Skin: May cause allergic skin reaction.

SIGNS AND SYMPTOMS OF EXPOSURE
Exposure may cause: Coughing, chest pains, difficulty in
breathing. To the best of our knowledge, the chemical, physical,
and toxicological properties have not been thoroughly
investigated.

ROUTE OF EXPOSURE
Skin Contact: Causes skin irritation.
Skin Absorption: May be harmful if absorbed through the skin.
Eye Contact: Causes eye irritation.
Inhalation: Material is ilrritating to mucous membranes and upper
respiratory tract. May be harmful if inhaled.
Ingestion: May be harmful if swallowed.

12 - Ecological Information

No data available.

13 - Disposal Considerations

ALDRICH - 447927 www.sigma-aldrich.com Page
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SUBSTANCE DISPOSAL
Contact a licensed professiocnal waste disposal service to dispose
of this material. Dissclve cr mix the material with a combustible
solvent and burn in a chemical incinerater equipped with an
afterburner and scrubber. Observe all federal, state, and local
envircnmental regulaticns.

14 - Transport Information

RID/ADR
Non-hazardous for road transport.

IMDG
Non-hazardous for sea transport.

IATA
Non-hazardous for air transport.

15 - Regulatory Informaticn

CLASSIFICATION AND LABELING ACCORDING TO EU DIRECTIVES

INDICATION OF DANGER: Xi
Irritant.

R-PHRASES: 36/37/38-43
Irritating to eyes, respiratory system and skin. May cause
sensitization by skin contact.

S-PHRASES: 26-36/37
In case of contact with eyes, rinse immediately with plenty of
water and seek medical advice. Wear suitable protective
clothing and gloves.

COUNTRY SPECIFIC INFORMATION
Germany

WGK: 3
Self-Classification

16 - Other Information

WARRANTY
The above information is believed to be correct but does not
purport to be all inclusive and shall be used only as a guide. The
information in this document is based on the present state of our
knowledge and is applicable to the product with regard to
appropriate safety precauticns. It does not represent any
guarantee of the properties of the product. Sigma-Aldrich Inc.,
shall not be held liable for any damage resulting from handling or
from contact with the above product. See reverse side of invoice
or packing slip for additional terms and ccnditions of sale.
Copyright 2009 Sigma-Aldrich Co. License dgranted to make unlimited
paper ceopies for internal use only.

DISCLAIMER
For R&D use cnly. Not feor drug, househcld cr other uses.

ALDRICH - 447927 www.sigma-aldrich.com Page
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SIGMA-ALDRICH

Material safety Data Sheet

Date Printed: 22/APR/2009
Date Updated: 29/0CT/2008
Version 1.7

Regulation (EC) No 1907/2006

1 - Product and Company Information

Product Name 2-HYDROXYETHYL METHACRYLATE, 97%
Product Number 128635
Company Sigma-Aldrich Pte Ltd

#02-14 The Capricorn, Sci. Park II
Singapore 117528

Singapore
Technical Phone # (65) €779 1200
Fax (65) 6779 1822

2 - Hazards Identification

SPECIAL INDICATION OF HAZARDS TO HUMANS AND THE ENVIRONMENT
Irritating to eyes, respiratory system and skin. May cause
sensitization by skin contact.

3 - Compesition/Information on Ingredients

Product Name CAS # EC no Annex I
Index Number

2-HYDROXYETHYL METHACRYLATE 868-77-9 212-782-2 607-124-00-X

Ingredient Name Percent CAS # EC no Annex I

Stabilized with: None None None

DIETHYLENE GLYCOL 3 2351-43-1 None None

MONOMETHACRYLATE

METHACRYLIC ACID <= 1.5 79-41-4 201-204-4 607-088-00-5

Symbols: C

R-Phrases: 21/22-35
Harmful in contact with skin and 1if swallowed. Causeg severe burns.

OTHER ESTER ADDUCTS 0.7 None None None
ETHYLENE GLYCOL 0.25 107-21-1 203-473-3 603-027-00-1
Symbols: Xn

R-Phrases: 22
Harmful if swallowed.

4 -METHOXYPHENOL 0.035 150-76-5 205-769-8 604-044-00-7
Symbols: Xn
R-Phrases: 22-36-43
Harmful if swallowed. Irritating to eyes. May cause sensitization
by skin contact.

ETHYLENE OXIDE 0.001 75-21-8 200-849-9 603-023-00-X
Carc. Cat.2 Muta. Cat.2

Symbols: F+-T

R-Phrases: 45-46-12-23-36/37/38
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May cause cancer. May cause heritable genetic damage. Extremely
flammable. Also toxic by inhalation. Irritating to eyes,
respiratery system and skin.

Formula CeH1003
Molecular Weight 130.14 AMU
Synonyms Ethylene glycol methacrylate * Ethylene glycol,

monomethacrylate * Glycol methacrylate * Glycol
monomethacrylate * Hydroxyethyl methacrylate *
beta-Hydroxyethyl methacrylate * 2-Hydroxyethyl
methacrylate * Mhoromer * Monomer MG-1 *
Monomethacrylic ether of ethylene glycol

4 - First Aid Measures

AFTER INHALATIOCN
If inhaled, remove to fresh air. If breathing becomes difficult,
call a physician.

AFTER SKIN CONTACT
In case of skin contact, flush with copious amounts of water for
at least 15 minutes. Remove contaminated clothing and shoes.
Call a physician.

AFTER EYE CONTACT
In case of contact with eyes, flush with copious amounts of
water for at least 15 minutes. Assure adequate flushing by
separating the eyelids with fingers. Call a physician.

AFTER INGESTION
If swallowed, wash out mouth with water provided perscn is
conscious. Call a physician.

5 - Fire Fighting Measures

EXTINGUISHING MEDIA
Suitable: Carbon dioxide, dry chemical powder, or appropriate
foam.

SPECIAL RISKS
Specific Hazard(s): Emits toxic fumes under fire conditions.
Explosion Hazards: May explode when heated. Closed containers
may rupture and explode during runaway polymerization.

SPECIAL PROTECTIVE EQUIPMENT FOR FIREFIGHTERS
Wear self-contained breathing apparatus and protective clothing
to prevent contact with skin and eyes.

SPECIFIC METHOD(S) OF FIRE FIGHTING
Use water spray to cool fire-exposed containers.

6 - Accidental Release Measures

PERSONAL PRECAUTION PROCEDURES TO BE FOLLOWED IN CASE OF LEAK OR SPILL
Shut off all sources of igniticn. Evacuate area.

PROCEDURE (S) OF PERSONAL PRECAUTION (S)
Wear respirator, chemical safety goggles, rubber boots, and
heavy rubber gloves.

METHODS FCOR CLEANING UP
Absorb on sand or vermiculite and place in closed containers for

ALDRICH - 128635 www.sigma-aldrich.com Page 2



disposal. Ventilate area and wash spill site after material
pickup is complete.
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7 - Handling and Storage

HANDLING
Directions for Safe Handling: Avoid contact with eyes, skin, and
clothing. Avoild prolonged or repeated exposure. Do not breathe
vapor .

STORAGE
Conditions of Storage:
Store at 2-8°C

Keep tightly closed.

8 - Exposure Controls / Personal Protection

ENGINEERING CONTROLS
Mechanical exhaust required.

GENERAL HYGIENE MEASURES
Wash thorecughly after handling. Wash contaminated clothing before
reuse.

PERSONAL PROTECTIVE EQUIPMENT
Respiratory Protection: Use respirators and components tested and
approved under appropriate government standards such as NIOSH (US)
or CEN (EU). Where risk assessment shows ailr-purifying respirators
are appropriate use a full-face respirator with multi-purpose
combination (US) or type ABEK (EN 14387) respirator cartridges as
a backup te engineering controls. If the respirator is the sole
means of protection, use a full-face supplied air respirator.
Special Protective Measures: Wear appropriate government approved
respirator, chemical-resistant gloves, safety goggles, other
protective clothing.

9 - Physical and Chemical Properties

Appearance Physical State: Clear liquid
Color: Colorless
Property Value At Temperature or Pressure
pPH N/A
BP/BP Range 67 °oC 3.5 mmHg
MP/MP Range 46.0 - 50.0 °C
Flash Point 101 °cC Method: closed cup
Flammability N/A
Autoignition Temp N/A
Oxidizing Properties N/A
Explosive Properties N/A
Explosion Limits N/A
Vapor Pressure 0.01 mmHg 25 °C

SG/Density 1.071 g/cm3
Partition Ceoefficient N/A
Viscosity N/A

Vapor Density 5 g/l
Saturated Vapor Conc. N/A
Evaporation Rate N/A

Bulk Density N/A
Decomposition Temp. N/A

Solvent Content N/A

Water Content N/A

ALDRICH - 128635

www.sigma-aldrich.com

Page 3



Surface Tension N/A
Conductivity N/A
Miscellaneous Data N/n
Solubility N/A
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10 - Stability and Reactivity

STABILITY
Conditions to Avoid: Light. Heat. Moisture.
Materials te Avoid: Oxidizing agents, Free radical initiators,
Steel, Peroxides Avoid contact with metals.

HAZARDOUS POLYMERIZATION
Hazardous Polymerization: May occur
Hazardous Pclymerization Reactions: Loss of inhibiter

11 - Toxicological Information

RTECS NUMBER: 0Z4725000
ACUTE TOXICITY

LD50

Oral

Rat

5050 mg/kg

Remarks: Behavioral:Coma.

LD50
Intraperitoneal
Rat

1250 MG/KG

LD50

Oral

Mouse

3275 mg/kg

Remarks: Behavioral:Coma.

LDE5O
Intraperitoneal
Mouse

497 MG/KG

LD50

Oral

Guinea pig

4680 mg/kg

Remarks: Behavioral:Coma.

SENSITIZATION
Skin: May cause allergic skin reaction.

SIGNS AND SYMPTOMS OF EXPOSURE
To the best of our knowledge, the chemical, physical, and
toxicological properties have not been thoroughly investigated.

ROUTE OF EXPOSURE
Skin Contact: Causes skin irritation.
Skin Abscrption: May be harmful if absorbed through the skin.
Eye Contact: Causes eye irritation.
Inhalation: May be harmful if inhaled. Material is irritating to

ALDRICH - 128635 www.sigma-aldrich.com Page
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mucous membranes and upper respiratory tract.
Ingestion: May be harmful if swallowed.

TARGET ORGAN INFORMATION
Heart. Liver. Kidneys.

CHRONIC EXPOSURE - REPRODUCTIVE HAZARD

Species: Rat Rat

Dose: 3062 MG/KG 3062 MG/KG

Route of Application: Oral Oral

Exposure Time: (35W PRE) (35W PRE)

Result: Effects on Fertility: Post-implantation mortality (e.g.,
dead and/or resorbed implants per total number of implants).
Effects on Embryo or Fetus: Fetal death. Effects on Embryo or
Fetus: Fetal death. Effects on Fertility: Post-implantation
mortality (e.g., dead and/or resorbed implants per total number
of implants) .

Species: Rat Rat

Dose: 3062 MG/KG 3062 MG/KG

Route of Application: Oral Oral

Exposure Time: (35W MALE) (35W MALE)

Result: Effects on Embryo or Fetus: Fetotoxicity (except death,
e.g., stunted fetus). Effects on Fertility: Pre-implantation
mortality (e.g., reduction in number cof implants per female;
total number of implants per corpora lutea). Effects on Embryo
or Fetus: Fetal death. Effects on Fertility: Pre-implantation
mortality (e.g., reduction in number cf implants per female;
total number of implants per corpora lutea). Effects on Embryo
or Fetus: Fetotoxicity (except death, e.g., stunted fetus).
Effects on Embryo or Fetus: Fetal death.
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12 - Ecological Information

No data available.

13 - Disposal Considerations

SUBSTANCE DISPOSAL
Contact a licensed professicnal waste dispeosal service te dispose
of this material. Dissclve or mix the material with a combustible
solvent and burn in a chemical incinerator equipped with an
afterburner and scrubber. Observe all federal, state, and local
environmental regulations.

14 - Transport Information

RID/ADR
Non-hazardous for road transport.

IMDG
Non-hazardous for sea transport.

IATA
Non-hazardous for air transport.

15 - Regulatecry Informaticn

CLASSIFICATION AND LABELING ACCORDING TO EU DIRECTIVES
ANNEX I INDEX NUMBER: 607-124-00-X
INDICATION OF DANGER: Xi

ALDRICH - 128635 www.slgma-aldrich.com Page
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Irritant.

R-PHRASES: 36/37/38-43
Irritating to eyes, respiratory system and skin. May cause
sensitization by skin contact.

S-PHRASES: 26-36/37
In case of contact with eyes, rinse immediately with plenty of
water and seek medical advice. Wear suitable protective
clothing and gloves.

Caution: Substance not yet fully tested (EU).
COUNTRY SPECIFIC INFORMATION
Germany

WGK: 1
Self-Classification

16 - Other Information

WARRANTY
The above information is believed to be correct but does not
purport to be all inclusive and shall be used only as a guide. The
information in this document is based on the present state of our
knowledge and is applicable to the preduct with regard to
appropriate safety precautions. It does not represent any
guarantee of the properties of the product. Sigma-Aldrich Inc.,
shall not be held liable for any damage resulting from handling or
from contact with the above product. See reverse side of invoice
or packing slip for additicnal terms and conditions cf sale.
Copyright 2009 Sigma-Aldrich Co. License granted to make unlimited
paper copies for internal use only.

DISCLAIMER
For R&D use cnly. Not for drug, household or other uses.

ALDRICH - 128635 www.sigma-aldrich.com Page 6
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SIGMA-ALDRICH

SAFETY DATA SHEET

according to Regulation (EC) No. 1907/2006

Version 3.0 Revision Date 28.12.2008

Print Date 22.04.2009

GENERIC EU MSDS - NO COUNTRY SPECIFIC DATA - NO OEL DATA

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE COMPANY/UNDERTAKING

Product name - Camphorguinone
Product Number : 124893

Brand : Aldrich

Company . Sigma-Aldrich Pte Ltd

(Co. Registration No. 199403788W)

1 Science Park Road

#02-14 The Capricorn, S'pore Sci. Pkl
SINGAPORE 117528

SINGAPORE
Telephone . +B56779 1200

Fax . +656779 1822
Emergency Phone # :

2. HAZARDS IDENTIFICATION

This substance is not classified as dangerous according to Directive 67/548/EEC.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Synonyms : (%)-Camphorguinone
2,3-Bornanedione

Formula : CqoH1402
Molecular Weight . 166,22 g/mol

CAS-No. | EC-No. | Index-No. | Classification | Concentration
DL-bornane-2,3-dione

10373-78-1 | 233-814-1 - - | -

4. FIRST AID MEASURES
If inhaled
If breathed in, move person into fresh air. If not breathing give artificial respiration

In case of skin contact
Wash off with soap and plenty of water.

In case of eye contact
Flush eyes with water as a precaution.

If swallowed
Never give anything by mouth to an unconscious person. Rinse mouth with water.

5. FIRE-FIGHTING MEASURES

Suitable extinguishing media
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

Aldrich - 124893 www sigma-aldrich com Page 1 of 4
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Special protective equipment for fire-fighters
Wear self contained breathing apparatus for fire fighting if necessary.

6. ACCIDENTAL RELEASE MEASURES
Personal precautions
Avoid dust formation.

Environmental precautions
Do not let product enter drains.

Methods for cleaning up
Sweep up and shovel. Keep in suitable, closed containers for disposal.

7. HANDLING AND STORAGE

Handling
Provide appropriate exhaust ventilation at places where dust is formed. Normal measures for preventive fire
protection.

Storage
Store in cool place. Keep container tightly closed in a dry and well-ventilated place.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Personal protective equipment

Respiratory protection

Respiratory protection is not required. Where protection from nuisance levels of dusts are desired, use type
N85 (US) or type P1 (EN 143) dust masks. Use respirators and components tested and approved under
appropriate government standards such as NIOSH (US) or CEN (EU).

Hand protection
For prolonged or repeated contact use protective gloves.

Eye protection
Safety glasses

Hygiene measures
General industrial hygiene practice.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance
Form crystalline
Colour yellow

Safety data
pH no data available
Melting point 197 - 203 °C
Boiling point no data available
Flash point no data available

Ignition temperature  no data available
Lower explosion limit  no data available
Upper explosion limit  no data available
Water solubility no data available

10. STABILITY AND REACTIVITY
Aldrich - 124893 www sigma-aldrich com Page 2 of 4
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Storage stability
Stable under recommended storage conditions.

Materials to avoid
Strong oxidizing agents

Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Carbon oxides

11. TOXICOLOGICAL INFORMATION

Acute toxicity

no data available
Irritation and corrosion
no data available
Sensitisation

no data available
Chronic exposure

IARC: No component of this product present at levels greater than or equal to 0.1% is identified as
probable, possible or confirmed human carcinogen by IARC.

Signs and Symptoms of Exposure

To the best of our knowledge, the chemical, physical, and toxicological properties have not been thoroughly
investigated.

Potential Health Effects

Inhalation May be harmful if inhaled. May cause respiratory tract irritation.
Skin May be harmful if absorbed through skin. May cause skin irritation.
Eyes May cause eye irritation.

Ingestion May be harmful if swallowed.

12. ECOLOGICAL INFORMATION

Elimination information (persistence and degradability)
no data available

Ecotoxicity effects

no data available

Further information on ecology
no data available

13. DISPOSAL CONSIDERATIONS
Product
Observe all federal, state, and local envirenmental regulations.

Contaminated packaging
Dispose of as unused product.

14. TRANSPORT INFORMATION
ADR/RID

Aldrich - 124893 www.sigma-aldrich.com Page 3 of 4
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Not dangerous goods

IMDG
Not dangerous goods

IATA
Not dangerous goods

15. REGULATORY INFORMATION

Labelling according to EC Directives

Further information:
The product does not need to be labelled in accordance with EC directives or respective national laws.

16. OTHER INFORMATION

Further information

Copyright 2008 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only.
The above infarmation is believed to be correct but does not purport to be all inclusive and shall be used
only as a guide. The informaticn in this document is based on the present state of our knowledge and is
applicable to the product with regard to appropriate safety precautions. It does not represent any guarantee
of the properties of the product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from
handling or from contact with the above product. See reverse side of invoice or packing slip for additional
terms and conditions of sale.

Aldrich - 124893 www sigma-aldrich_ com Page 4 of 4
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Reviewed on Ocl.01, 2001

TOKUYAMA DENTAL CORP.

177

9.Physical and chemical properties

Appearance Clear liquid Explosive properties (0:)66%-High, 15.5%-Low|
Odour Sy int odour Oxidizing properties None
MATERIAL S(?EETIWEEI::TAM‘:? E|ET290Fmgm e PH Neutral Vapor pressure 465hPa at 20°C
ceording to 6171551 an Tequlation . ) i T ¥ T =
1.Identification of substance Boﬂ[ng p0|!1l 402 C Relal|y'e donsity N/A
Melting point -95.1°C Solubility(water) 2.0g/water 1009
Product name REBASE AID Flash point None Solubily(Soivent) | N/A
Description of Product Denture Relining Material, For dental professionals anly Flammability None Partition coefcient WA
Tokuyama Dental Corp. Autoflammabili 662°C Others —
Manufacturer 38-9, Taitou 1-chome, Taitou-ku, Tokyo, Japan — Y —
EC Remresantalive Tokuyama Europe GmbH 10.Stability and reactivity
(Emer 'ch Contact in Eu) | Osistrasse 10, 40211 Dusseldorf, Germany Conditions 10 avoid Feal, sparks and open flames
gency Tel:+49 211 1754480, Fax:+49 211 357379 Materials 1o avoid Stiong oxidizing agents
North America J.MORITAUSA, Inc. Hazardous reactions Incomplete thermal decomposition may cause foxic gases.

9 Mason, Irvine, CA92618, U.S.A.
Tel:(949)581 9600, Fax:(949)465 1095
Tel:(800)831 3222, E-mail:info@jmoril

South America
Middle East

com

11.Toxicological information

2.Composition/Data on components

Inhalation Irritation of the respiratory organs

Slight irritation, defatting action, repeated prolonged contact

Skin contact

[ Ingredients % | Cas.No. [ Symbols | R-phrases [OSHA PEL] may cause inflammation,
[ Methylene chioride [ 100 | 75092 | ¥n [ R0 [ 25ppm | Eye contact Ititation, redness, pain
. - . . Methylene chloride:Group 2B(IARC)
3.Hazard identification Carcinogenicity {Human Inadequatc Evidence, Animal Sufficient Evidence)
liritating to eyes, respiratory system and skin v Others Oral Rat LD50, more than 1,600mg/Kg
Repeated prolonged contact may cause skin inflammation. 12.Ecological information
4.First aid measures Biodegradability N/A
After skin contact Wash with soap and plenty of water. ﬁmaclgur[nu!a;lwe [‘(IIAS S0 OS]
Wash immediately with plenty of water. quatic toxicity -1.000- 100mgrAIbhirs.
Afler eye contact Get medical attention. Others —

Do not induce vomiting. Induce drinking plenty of water and

After swallowing get medical attention.

5.Fire fighting measures

;lgz‘?g le extinguishing Chemical foam, carbon dioxide or dry chemical

Media not to be used None

Combustion products and . . ’ .

resuling gases Irritant gas may be released during heating or in case of fire.

Use protective clothing and a self-contained breathing

Special precaution firefighters apparalus.

6.Accidental release measures

Wear protective apparafus.

Do not empty into drains.

Clean up with an inert absorbent, and dispose of at special
wasle collection point.

Personal protection
Enwironmental protection

Methods for cleaning up

7.Handling and storage

[ Handiing
| Storage

[ Use in a well ventilated place. |
| Store in a cool, dark place(0'C-23°C). |

13.Disposal consideration

Disposal must be made according to federal, state and local

14.Transport information

UN number 1593

Air transport
Harmful.

Sea ransporl See section 2 and 15.

Inland transport

15.Regulatory information

Marking according to BISBIEEC, D2/32/EEC

Contains Methylene chloride

Symbols Xn: Harmful

R-phrases R40: Possible risks of ireversible effect
523: Do not breath vapor.

S-phrases S24/25: Avoid contact with skin and eyes.

S$36/37: Wear suitable protective clothing and goves.

R and S-phrases are not marked according to contents not
Other more than 125ml and the case not related to the general
public(Article 23"Labeling" -3).

8.Exposure controls/personal protection

In general Not required

Respiration protection Not required

Hand protection Wear suitable prolective gloves.
Eye protection Wear suitable protective glasses.
Skin protection Wear suitable protective clothing.

16.0ther information

The information which is contained in this document is based on available data. However,
as such has been obtained from various sources, including independent laboratories, it is
given without warranty or representation that is complete, accurate and can be replied
upon. Tokuyama Dental Corp. has not attempted to conceal in any way the deleterious
aspects of the product listed herein, but makes no warranty as to such.

* N/E:Not Established, NfFA: Not Available, N/R: Not Regulated by IARC
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166 Cummings Center

Beverly, MA 01915 USA

Telephone: 978-232-6000

CHEMTREC® 24 hr Emergency: US 800-424-9300; International 703-527-3887

178

Orion 940906 & 940907

Fluoride Standard 0.1 M NaF and 100 ppm F°

Material Safety Data Sheet

I PRODUCT IDENTIFICATION: Fluoride Standard 0.1 M NaF and 100 ppm F’

Orion 940906 & 940307
PRODUCT USE: Standard
NFPA RATINGS: HEALTH: 1
I COMPOSITION/INFORMATION ON INGREDIENTS

FLAMMABILITY: 0 REACTIVITY: 0

% LDz mgrkg
COMPONENT  Sodium Fluoride (NaF)

CAS NO. 7681-49-4 <1 31 (ORL-RAT)
COMPONENT  Deionized Water (H;0)

CAS NO 7732-18-5 »99 190,000 (IPR-MUS)

1. HAZARDS IDENTIFICATION

TARGET ORGANS: Skin, eyes.

ACUTE TOXICITY: Because of low concentration of salt (less than 1%}, this productdoes
not pose a serious acute hazard via skin and inhalation routes. In large doses (25-50 mg)
may cause nausea, vomiting, diarrhea and CNS manifestation.

CHRONIC TOXICITY: Because of low concentration of salt (less than 1%), this product
does not pose a serious chronic hazard via skin and inhalation routes

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Anorexia, anemia, asthma,
bone disease

IV.  FIRST AID MEASURES

EYE AND SKIN CONTACT: Wash skin, flush eyes with water for 15 minutes. Consult
physician for eye contact

INHALATION: Low hazard.

INGESTION: Consult physician.

V. FIRE FIGHTING MEASURES

FLASH POINT: NA AUTOIGNITION POINT:NA
FLAMMABILITY LIMITS: UPPER: NA LOWER: NA
EXTINGUISHING MEDIA: Dry chemical, water, foam, or CO..

VI. ACCIDENTAL RELEASE MEASURES
Clean up and set aside for waste disposal
VIl. HANDLING AND STORAGE

Always wear eye protection and gloves when working with this product.

Keep sealed and store at room temperature
Vill. EXPOSURE CONTROLS/ PERSONAL PROTECTION

OSHA & ACGIH THRESHOLD LIMIT: None listed
PROTECTIVE EQUIPMENT: Safety glasses, lab coat and gloves.

IX. PHYSICAL AND CHEMICAL PROPERTIES

STATE: Clear liquid ODOR THRESHOLD: Mone
SENSITIVITY TO MECHANICAL IMPACT: None

SENSITIVITY TO STATIC DISCHARGE: None

COEFFICIENT OF OIL/WATER DISTRIBUTION: None
SOLUBILITY IN WATER: Soluble pH:55-75

SPECIFIC GRAVITY: 1.0

BOILING POINT: 100°C MELTING POINT: Not determined
VAPOR DENSITY: Not determined

X. STABILITY AND REACTIVITY

Product is stable. Hazardous polymerization will not occur.

Incompatibles: Perchlorates.

Hazardous decomposition product: Toxic fumes if heated to decomposition or mixed with
acids.

Xl.  TOXICOLOGICAL INFORMATION

Route of Exposure: Nausea, weakness, cramp-like pains.
Teratogen Status: None

Mutagen Status: None

Reproductive Texicity: None

Carcinogen Status: None

Xll. ECOLOGICAL INFORMATION

None available

Xlil. DISPOSAL CONSIDERATIONS

Dispose of in a manner consistent with Federal, State and Local Regulations.
XIV. TRANSPORT INFORMATION

Product is not hazardous for transport

XV. REGULATORY INFORMATION

EUROPEAN INFORMATION:

RISK PHRASE: R32 contact with acids liberates very toxic gases
US/ CANADA INFORMATION

SARA/Title lll: Sodium fluoride is a CERCLA hazard RQ — 1000#.
Cal. Proposition 65: Ingredients not listed

US TSCA Inventory: Ingredients are listed.

CPR Class: None.

TDG Class: None.

MSDS discloses elements required by the CPR.

XVI. OTHER INFORMATION

THE ABOVE INFORMATION IS BELIEVED TO BE ACCURATE AND REPRESENTS
THE BEST INFORMATION CURRENTLY AVAILABLE TO US. ALL PRODUCTS ARE
OFFERED IN ACCORDANCE WITH THE MANUFACTURER'S CURRENT
PRODUCTION SPECIFICATIONS AND ARE INTENDED SOLELY FOR USE IN
ANALYTICAL TESTING. THE MANUFACTURER SHALL IN NO EVENT BE LIABLE
FOR ANY INJURY, LOSS OR DAMAGE RESULTING FROM THE HANDLING, USE
OR MISUSE OF THESE PRODUCTS.

MSDS prepared by Quality Assurance Group.

Document Number 205457-001 Rev. P Effective Date: December 18, 2007
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Orion 940911
TISAB Il Concentrate with CDTA
Material Safety Data Sheet

L. PRODUCT IDENTIFICATICN: TISAB Ill Concentrate with CDTA
Total lonic Strength Adjustment Buffer

Crion 940911

PRODUCT USE: Reagent

NFPA RATINGS: HEALTH: 1 FLAMMABILITY: 1

1. COMPOSITION/INFORMATION ON INGREDIENTS

% LDsg ma/k

REACTIVITY: 0

COMPONENT  Ammonium Chloride (NH.CI)
CAS NO. 12125-02-9 26 1,650 (ORL-RAT)
COMPONENT  Ammonium Acetate (NHsCzH207)
CAS NO. 631-61-8 5 None found
COMPONENT  Cresol Red (CagHi5053)
CAS NO. 62625-29-0 <1 None found
COMPONENT  Trans-1,2-Diamino  Cyclohexane Tetra Acetic Acid (CDTA)
(Monohydrate)

13291-61-7 2 None found
COMPONENT  Deionized Water (H20)
CAS NO. 7732-18-5 =66 190,000 (IPR-MUS)

. HAZARDS IDENTIFICATION

TARGET ORGANS: None

ACUTE TOXICITY: Ingestion may cause nausea, vomiting, and acidosis.

CHRONIC TOXICITY: Difficulty breathing, weakness, generally low hazard for skin and
inhalation; however, repeated exposure may cause skin irritation and breathing difficulties.
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Respiratory ailments and
stomach ailments.

IV.  FIRST AID MEASURES

EYE AND SKIN CONTACT: Irrigate with plenty of water.
INHALATION: Fresh air, artificial respiration if needed.
INGESTION: Dilute with large amounts of water. Cansult physician

V. FIRE FIGHTING MEASURES

FLASH POINT: NA AUTOIGNITION POINT:NA
FLAMMABILITY LIMITS: UPPER: NA LOWER: NA
EXTINGUISHING MEDIA: Dry chemical, CQs, alcohol foam or mist

VI. ACCIDENTAL RELEASE MEASURES
Vacuum up and set aside for waste disposal.
VIl. HANDLING AND STORAGE

Always wear eye protection and gloves when working with this product.

Keep well sealed and store at room temperature.
Vill. EXPOSURE CONTROLS/ PERSONAL PROTECTION

OSHA & ACGIH THRESHOLD LIMIT: Ammanium Chloride: 10 mgfm3
PROTECTIVE EQUIPMENT: Safety glasses, lab coat and gloves.

IX. PHYSICAL AND CHEMICAL PROPERTIES

STATE. Orange liquid ODOR THRESHOLD: slight odor
SENSITIVITY TO MECHANICAL IMPACT: None

SENSITIVITY TO STATIC DISCHARGE: None

COEFFICIENT OF OIL/MWATER DISTRIBUTION: None
SOLUBILITY IN WATER: Soluble pH:48-52

SPECIFIC GRAVITY: 1.20

BOILING POINT: 100°C MELTING POINT: Not determined
VAPOR DENSITY: Not determined

X.  STABILITY AND REACTIVITY

Product is stable. Hazardous polymerization will not occur.
Incompatibles: Oxidizers, hypochlorite bleaches, NHy, NOs, KCIO:.
Hazardous decomposition product: Emits toxic fumes when heated to decomposition.

Xl. TOXICOLOGICAL INFORMATION

Route of Exposure: Coughing, dyspnea, irritation of upper respiratery tract and stomach.
Teratogen Status: None

Mutagen Status: None

Reproductive Toxicity: None

Carcinogen Status: None

XIl. ECOLOGICAL INFORMATION

None available.

Xlll. DISPOSAL CONSIDERATIONS

Dispose of in a manner consistent with Federal, State and Lecal Regulations.
XIV. TRANSPORT INFORMATION

Product is not hazardous for transport.

XV. REGULATORY INFORMATION

EUROPEAN INFORMATION:

None
US/ CANADA INFORMATION

SARATItle 1Il: Ammonium Acetate is a CERCLA hazard and is subject to section 304 of
SARA Title 1l

Cal. Proposition 65: Ingredients not listed.

US TSCA Inventory: Ingredients are listed

CPR Class: D2

TDG Class: None.

MSDS discloses elements required by the CPR.

XVI. OTHER INFORMATION

THE ABOVE INFORMATION IS BELIEVED TO BE ACCURATE AND REPRESENTS
THE BEST INFORMATION CURRENTLY AVAILABLE TO US. ALL PRODUCTS ARE
OFFERED IN ACCORDANCE WITH THE MANUFACTURER'S CURRENT
PRODUCTION SPECIFICATIONS AND ARE INTENDED SOLELY FOR USE IN
ANALYTICAL TESTING. THE MANUFACTURER SHALL IN NO EVENT BE LIABLE
FOR ANY INJURY, LOSS OR DAMAGE RESULTING FROM THE HANDLING, USE
OR MISUSE OF THESE PRODUCTS

MSDS prepared by Quality Assurance Group.

Document Number 205495-001 Rev. R Effective Date: January 27, 2009
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