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. PROF. NIYOM
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Objective To dcvclo. Giun

-I ‘-I dl:'= - X
Materials and methog our 1 porary filling materials were
prepared by altering the fatio of poly (meth rﬁate) and polystyrene in the
copolymerization pro€essd Cavit was used ntrol group. Thirty specimens

from each group wereitested to find mpressive strength and ten
specimens from each group ﬁtest nd the mean the diametral tensile
strength.  The dfta waq@cﬁ}lymed using one-way ANOVA and
multiple comparis#;eﬂ.

Results Mean ths developed temporary filling
and 4.381 MP") whereas Cavit was 9.781
MPa. Mean diametral ténsile strengths wiere 4.038, 3.799, 3.016 and 2.726 MPa,
whereas Ca\'ﬁ: &fm

00 t) 83 o et i o

material were significantly different between. groups and ,temporary filling

-

and diametral tensile strengths more than did Cavit significantly (p <0.05).

materials were 10.

Conclusion The newly developed temporary filling materials from copolymer
PMMA-PS (1:1) were significantly more compressive and diametral tensile
strengths than Cavit.
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2.6.1 TRAURINDALNDS
1. WNANENINANA @ NNT0nLNeentill 2 Tha Ae

1.1 NORNBSTULAARINETINTIR (natural  polymer)  ilunadmasninnduesly

a 1 Y o e‘d? o 1 a A dgj v 1 a
pesuanF Ny ldlddeassian faatsesinawesnintilaun anvsssnans aglag
wile TR
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waAda s FalAw

1 aid 1 ] [ a A
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FNTNTIT2 UAAIKANIINAABLININIZANEI0TayaA1RAANNLLINEAT0ITAn AT

NMANHIN N

AT HNNANSNATIUNNTDAVDINIINNUUTION

A9 4 gRsuazirdn Inaatanagay Kolmogorov-Smirov test

CAVIT COM
Cavit 3M N 30
Normal Mean 9.7810
Parameters(a,b) Std..Deviation .36190
MosiEXieme Absolute 075
Difierences Positive 075
‘Negative -.066
Kolmogorev-Smirnov,Z 409
Asymp. Sig. (2-tailed) .996*
PMMAPS (1:1) N : 30
Normal Mean 10.6927
Parameters(a,b) Std..Deviation .70876
Most Extreme Abédlute 140
Differences Positive 140
Negative -.077
Kolmogorov-Smirnoy Z .769
Asymp. Sig. (2-tailed) .595*
PMMA:PS(1:2) N 30
Normal Mean 7.0463
Parameters(a,b) Std. Deviation .35040
Most Extreme Absolute .083
Differences Positive .081
Negative -.083
Kolmogorov-Smirnov Z 452
Asymp. Sig. (2-tailed) .987*
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FNTNTIT2 UAAIKANIINAABLININIZANET0Ta3AA1RAAYINNLLINEATDITAR g AT

fA919 4 grruaziran Tneatanagay Kolmogorov-Smirnov test (sie)

CAVIT COM
PMMA:PS(1:3) N 30
Normal Mean 5.1240
Parameters(a,h) Std. Deviation .35198
Most Extreme Absolute 125
Differences Positive 125
Negative -.067
Kolmegorov-Smitnov Z .687
Asymp. 8ig. (2-tailed) 133*
PMMAPS(1:4) N ' 30
Normal Mean 4.3807
Parametérs(a,b) -~ Std. Deviation 43778
Most Extreme Absolute .083
Differences Positive .083
‘Negative -.081
Kolmogorov-Smirnov Z 454
Asymp. Sig. (2-tailed) .986*
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FNINN13  WAAIKAANANAD UL BEUNLANRALANNLLNSAT89Tang AT EaIATIY

4 grauaziedn IneanifdiAIziaaulslimuaesAneaaInuLLEn

COMPRESSIVE

Levene Statistic dfl df2 Sig.
4.717 4 145 .001*
* o ARALANNULNEATeddRanTiidaAaftn oy 1 nguEatNLLsteuliminy

o o

nauauatinlisdAynsananssAuln dg ATHEanea 0.05

FN3NN14  UAAIKAADENAELEE YN IANRAsAL NI E R8T aRg AT UEIATIY

4 granaziein nednaitas oiaiialasa (Robust Tests)

Robust Tests of Equality.0f Means ) .
COMPRESSIVE '

Statistic{a) o dil ‘ df2 Sig.
Welch 1097.581 4 - 71848 000%
Brown-Forsythe 1082421 = ‘ 98,925 .000*

o o

xS o . oA A = | Ao aa
AR qa@“ﬂqﬁﬁuﬁ’)ﬁﬁﬁ'ﬂ@ﬂqqu@ﬂ 1 ﬂ@‘NNﬂ’]Lf‘ll@ﬂmq\?“]qﬂﬂQN@uﬂﬂqQNuﬂ@’]ﬂm‘V]"Nmﬂm

o

NezAuniudnAtyiiaendi 0.05
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FNINN15 UAPNHANIINAADLNFULTIELANRREANNULINEATa9TAngANLEIAT

4 grsuaziedn lasatfvnaaeunisfsauiaetouniaunies

Tamhane
() CAVIT () CAVIT Mean Slgerence Std. Error | Sig. 95% Confidence Interval
Lower Upper
Bound Bound

Cavit 3M PMMA:PS (1:1) -9117(%) .14530 .000* -1.3403 -.4830
PMMA:PS(1:2) 2.3 ) 09197 .000* 2.4670 3.0023
PMMA:PS(1:3) 4.6570(*) : 109247 .000* 4.3888 4.9252
PMMA:PS(1:4) 5.4008(%) 40320 .000* 5.0981 5.7025

PMMA:PS(1:1)  Cavit 3M 91117 (*) 14530 .000* 4830 1.3403
PMMA:PS(1:2) 3.6463(*) 14435 .000* 3.2201 4.0726
PMMA:PS(1:3) 5.5687(*) 14448 .000* 5.1421 5.9952
PMMA:PS(1:4) 6.31 ZO(i}i 15210 .000* 5.8659 6.7581

PMMA:PS(1:2) Cavit 3M 2.7847(%) /4 109197 .000* -3.0023 -2.4670
PMMA:PS (1:1) -3:6463(%)= ' _._.14435 .000* -4.0726 -3.2201
PMMA:PS(1:3) 1.9223(*)_4., V .09068 .000* 1.6584 2.1862
PMMA:PS(1:4) 26657 () ’..-'-~_,'j0238 .000* 2.3672 2.9642

PMMA:PS(1:3) Cavit 3M —4.6570(*):_ 109217 .000* -4.9252 -4.3888
PMMA:PS (141) -5.5687(*) : 7.—14448 000" -5.9952 -5.1421
PMMA:PS(172) -1.9223(*) .09068 000~ -2.1862 -1.6584
PMMA:PS(1:4) .7433(%) 10256 .000* 4443 1.0423

PMMA:PS(1:4) Cavit 3M -5.4003(*) .10370 .000* -5.7025 -5.0981
PMMA:RS (1:1) £6.8120(*) 115210 000 -6.7581 -5.8659
PMMA:PS(1:2) -2.6657(*) .10238 .000* -2.9642 -2.3672
PMMA:PS(1:3) -.7433(%) 10266 .000* <1.0423 -.4443

* = P R Xl
AR ﬂ@‘NV]NﬁqL'ﬂ@ﬂmq\?

o

o

o o

AuneneldadnAnean ANz AL

ua1ATYHaLNa1 0.05
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MANUHIN VU

MINHANINATDLNIADAVDINNNNUIITIAG
FNTNTI16 UAAINANIINAABLININIZANE 10T AANRAAYINILLINAITEITAn g AT

'
1%

1IA919 4 gRsuazirdn Inaatanagay Kolmogorov-Smirmov test

TEST TENSILE
CAVIT N 10
Normal Parameters(a,b) Mean 3.6140
Std. Deviation 14370
Most Extreme Diiferences Absolute .166
Positive .166
Negative -.128
Kolmegoroy-Smirnoy Z 4 .526
Asymp.sSig.(2-tailed) _ .945*
PMMA:PS(1:1) N - 10
Normal Parametegs(a,b) = Mean 4.0380
Sfd. Deviation .20330
Most' Extreme Differences -At-)solute 112
Positive 12
Negative -.102
Kolmogarov-Smirnov Z .355
Asymp-Sig. (2-tailed) 1.000*

* o AdIRALRY TIPS in AR Edo AT 4 gAslas dn A0nandvanauuulng

N1NN31 0.05

)
ap
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=
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FNINTI16 UAAIKANITNAABLININIZANE 10T AANRAAYINILLINAITRITARY AT

fA919 4 grruaziran Tneatanagay Kolmogorov-Smirnov test (sie)

TEST TENSILE
PMMA:PS(1:2) N 10
Normal Parameters(a,b) Mean 3.7990
Std. Deviation 16251
Most Extreme Differences Absolute 139
Positive .120
Negative -.139
KolmogerowSmirnov Z 440
Asymp#Sigt (2-tailed) .990*
PMMA:PS(1:3) N 10
Normal Rarameters(a;b) Mean 3.0160
Std. Deviation 12385
Most Extreme Bifferences Absolute .156
Positive .156
Negative -.119
Kelmogorov=Smirnov-Z 494
ASYmp. Sig. (2-tailed) .968*
PMMA:PS(1:4) N 10
Naermal Rarameters(aib) Mean 2.7260
Std. Deviation 17633
Most Extreme.Differences Absolute 27
Positive 27
Negative -.124
Kolmogorov-Smirnov Z 401
Asymp. Sig. (2-tailed) .997*

! 1 v
* A9 ANRAAYNNULINANI0ITARATLTIATNYI 4 gRTuaziAds ANM9nszanauuLiing

=D
ap
ee
>
=
[nid
20
D
N
o

NINNI1 0.05
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FNINTIT7  UAAIHAATAVAAALILTHLALLANRALANNNULIANTasT AR ARLda AT

4 grsuaziedn Tnaadmawmszianuulslsuniaman (one-way ANOVA)

Sum of
Squares df Mean Square F Sig.
Between Groups 12.063 3.016[ 111.847 .000*

Within Groups

Total

AunenaliadAtyneaia
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FIN3INN18 UAPNHANIINAADLNFULELARREANNULINANT89IAAgANLTIAT1

4 grsuaziedn lnsatfneasuniafrauiaudetousiauowmsisi

Bonferroni  |(I) (J) 95% Confidence Interval
VAROO VAROO JMean Difference
002 002 (1-J) Std. Error Sig. Lower Bound | Upper Bound
TENSILE cavit Gr1 -.42400 04844 .000* -.6408 -.2072
Gr2 -.18500 ‘07344 154 -.4018 .0318
Gr3 159800 .07344 .000* .3812 .8148
Gr4 188800 07344 .000* 6712 1.1048
Gr1 cavit 424004 % | 07344 .000* 2072 .6408
Gr2 23900 ), 4 .07344 .022* .0222 4558
Gr3 1402200, 07344 .000* .8052 1.2388
Gr4 4831200 |44 07344 .000* 1.0952 1.56288
Gr2 cavit 18500 .(5:7344 154 -.0318 4018
Gr -.23900 -.(‘)7-344 :022* -.4558 -.0222
@r8 78300 .07344 .000* 5662 .9998
Gré 1.07300 .07344 .000* .8562 1.2898
Gr3 cavjt 59800, 07344 000% -.8148 -.3812
Gr1 1702200 .07344 .000* -1.2388 -.8052
Gr2 - 78300 Q7344 .000% -.9998 -.5662
Gr4 29000 .07344 .003* .0732 5068
Grd cavit -.88800 .07344 .000* -1.1048 -6712
Gr1 -1.31200 .07344 .000* -1.5288 -1.0952
Gr2 -1.07300 .07344 .000* -1.2898 -.8562
Gr3 -.29000 .07344 .003* -.5068 -.0732

o o

* A 1 dld 1 dl ] 1 =
AR NANNNARREANNUBE NN

gl

ANATUNNATANS

o o

udnAtytaandn 0.05

AN
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MATERIAL SAFETY DATA SHEET

SECTION 1: PRODUCT AND COMPANY IDENTIFICATION
PRODUCT NAME : 3M(TM) ESPE(TM) CAVIT/ CAVIT-W/ CAVIT-G
MANUFACTURER : 3M

DIVISION : 3M ESPE Dental Products

Product Use : Limitationsen-Use: For use only by dental professionals

Specific Use : Temporary dental.réstorative

SECTION 2 : INGREDIENTS

Ingredient C.A.S. No. % by Wt
ZINC OXIDE 1314-13-2 30-50
CALCIUM SULFATE 7778-18-9 1-30
BARIUM SULFATE 7727-43-7 0-20
TALC 14807-96-6 0-20
ETHYLENE BIS(OXYETHYLENE)

DIACETATE 111-21-7 10-20
ZINC SULFATE 7733-02-0 5-10
POLY(VINYL ACETATE) 9003-20-7 1-5

SECTION.3.: HAZARDS IDENTIFICATION

3.1 EMERGENCY OVERVIEW

Specific Physical Form : Paste

Odor, Color, Grade : Slight characteristic odor, pink, grey, or white in color

General Physical Form : Solid

Immediate health, physical, and environmental hazards : No

3.2 POTENTIAL HEALTH EFFECTS

Eye Contact : Moderate Eye Irritation : Signs/symptoms may include redness,
swelling, pain, tearing, and blurred or hazy vision.
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Skin Contact : Mild Skin Irritation: Signs/symptoms may include localized redness,
swelling, and itching.

Inhalation : Prolonged or repeated exposure, above recommended guidelines,

may cause:

Upper Respiratory Tract Irritation: Signs/symptoms may include cough, sneezing,
nasal discharge, headache, hoarseness, and nose and throat pain.

Ingestion:

Gastrointestinal Irritation:  Signs/symptoms.may include abdominal pain, nausea,

diarrhea and vomiting.

SECTION 4 : FIRSTAIDMEASURES

4.1 FIRST AID PROCEDURES

The following first aid#ecommendations rare based on an assumption that appropriate
personal and industrial hygiene practices are followed.

Eye Contact : Flush eyes with large amounts of water, If signs/symptoms persist, get
medical attention. : :

Skin Contact : Wash affected area with soab aﬁ’d water. If signs/symptoms develop,
get medical attention, ' '

Inhalation : Remove=person-io-fresh-air—if-signsisymptoms develop, get medical
attention.

If Swallowed : Do not induce vomiting. Give victim two glasses of water. Never

give anything by mouth toan unconsciousperson. Get'immediate medical attention.

SECTION.5.: EIRE FIGHTING MEASURES

51 FLAMMABLE PROPERTIES

Autoignition temperature : No Data Available

Flash Point : Not Applicable

Flammable Limits - LEL : Not Applicable

Flammable Limits - UEL : Not Applicable

5.2 EXTINGUISHING MEDIA

Use fire extinguishers with class B extinguishing agents (e.g., dry chemical,

carbon dioxide).



61

5.3 PROTECTION OF FIRE FIGHTERS

Special Fire Fighting Procedures : Wear full protective equipment (Bunker Gear)
and a self-contained breathing apparatus (SCBA).

Unusual Fire and Explosion Hazards : Not applicable.

Note: See STABILITY AND REACTIVITY (SECTION 10) for hazardous

combustion and thermal decomposition information.

SECTION 6 : ACCIDENTAL RELEASEMEASURES

Accidental Release Measuies: Observe precautions from other sections. Call 3M-
HELPS line (1-800-364-357/) for more information on handling and managing the
spill. Collect as much of the spilled material as possible. Clean up residue. Collect
the resulting residue -eontaining solution. . Place in a closed container approved for
transportation by apprepriate authorities.i Dispose of collected material as soon as

possible.

In the event of a release of this material',{ithe user should determine if the release

qualifies as reportable accordingie-focal, sta{te,'énd federal regulations.

SECTION 7 : HANDLING AND STORAGE
7.1 HANDLING : Avoid eye contact. Avoid prolonged or repeated skin contact.
7.2 STORAGE : Not applicable.

SECTION 8 : EXPOSURE CONTROLS/PERSONAL PROTECTION

8.1 ENGINEERING.CONTROLS ':“Not applicable.

8.2 PERSONAL PROTECTIVE EQUIPMENT (PPE)

8.2.1 Eye/Face Protection : Avoid eye contact.

The following eye protection(s) are recommended: Safety Glasses with side shields.
8.2.2 Skin Protection

Avoid prolonged or repeated skin contact. Gloves not normally required.

8.2.3 Respiratory Protection
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Under normal use conditions, airborne exposures are not expected to be significant
enough to require respiratory protection.

8.2.4 Prevention of Swallowing : Do not ingest.

8.3 EXPOSURE GUIDELINES

Ingredient Authority Type Limit Additional
Information
BARIUM SULFATE ACGIH TWA 10 mg/m3
BARIUM SULFATE OSHA TWA reSpirable 5 mg/m3
Table Z-1

BARIUM SULFATE OSHA TWA, Vaeated, as dust 10 mg/m3
BARIUM SULFATE _+OSHA TWA, as total'dust 15 mg/m3 Table Z-1
CALCIUM SULFATE #ACGIH TWA, inhalable fraction 10 mg/m3

CALCIUM SULFATE #OSHA TWA, respirable 5 mg/m3 Table Z-1
CALCIUM SULFATE OSHA TWA; as total dust 15 mg/m3 Table Z-1
TALC ACGIH TWA, respirable 2 mg/m3 Table A4
TALC CMRG TWA, as respirable dust 0.5 mg/m3

TALC OSHA TWA, respirable 2 mg/m3 Table Z-1A
ZINC OXIDE ACGIH TWA, respirable 2 mg/m3

ZINC OXIDE ACGIH STEL 10 mg/m3

ZINC OXIDE OSHA TWA, as fume 5 mg/m3 Table Z-1
ZINC OXIDE OSHA TWA, respirable 5 mg/m3 Table Z-1
ZINC OXIDE @SHA STEL,Vacated, as fume 10 mg/m3

ZINC OXIDE OSHA TWA, Vacated, as dust 10 mg/m3

ZINC OXIDE OSHA TWA, as total dust 15 mg/m3 Table Z-1

VAC Vacated PEL+ VVacated Permissible Expasure Limits [PEL}/are enforced as the
OSHA PEL in some states. Check with your local regulatory agency.
SOURCE OF EXPOSURE LIMIT DATA:

ACGIH : American Conference of Governmental Industrial Hygienists

CMRG : Chemical Manufacturer Recommended Guideline

OSHA : Occupational Safety and Health Administration

AIHA : American Industrial Hygiene Association Workplace Environmental

Exposure Level (WEEL)
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SECTION 9 : PHYSICAL AND CHEMICAL PROPERTIES
Specific Physical Form : Paste

Odor, Color, Grade : Slight characteristic odor, pink, grey, or white in color
General Physical Form : Solid

Autoignition temperature : No Data Available

Flash Point : Not Applicable

Flammable Limits - LEL : Not Applicable
Flammable Limits - UEL ««.Not Applicable

Boiling point : Not Applicable

Density : No Data Available

Vapor Density : Not Applicable

Vapor Pressure : Not Applicable

Specific Gravity : 2.6 - 3.0 [Ref Std: WATER=1]
pH Not: Applicable

Melting point : No Data Available

Solubility in Water : Nil

Evaporation rate : Not Applicable }
Volatile Organic Compounds : Not Applicable
Percent volatile : Net Applicable

VOC Less H20 & Exempt Solvents . Not Applicable
Viscosity : Not Applicable

SECTION 10 : STABILITY AND.REACTIVITY

Stability : Siable.

Materials and Conditions to Avoid : None known

Hazardous Polymerization : Hazardous polymerization will not occur.

Hazardous Decomposition or By-Products

Substance Condition
Carbon monoxide During Combustion
Carbon dioxide During Combustion

Irritant Vapors or Gases During Combustion
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SECTION 11 : TOXICOLOGICAL INFORMATION
Please contact the address listed on the first page of the MSDS for Toxicological
Information on this material and/or its

components.

SECTION 12 : ECOLOGICAL INFORMATION
ECOTOXICOLOGICAL INFORMATION = «Not determined.
CHEMICAL FATE INFORMATION : Notdetermined.

SECTION 13 : DISPOSAL CONSIDERATIONS

Waste Disposal Methode: Incinerate in an industrial or commercial facility in the
presence of a combustible material. Asa disposal alternative, dispose of waste
product in a facility permittedtoaccept criemical waste.

EPA Hazardous Waste/Number (RCRA) :‘N.ota regulated

Since regulations vary, consult applicable r(_e;_g_u.lations or authorities before disposal.
SECTION 14 :TRANSPORT- INFORMATION

ID Number(s): 7 :

70-2011-0154-3, 70<2011-0155-0, 70-2011-0156-8, 70-2011-0157-6, 70-2011-
0158-4, 70-2011-0159-2, 70-2011-0160-0, 70-

2011-0460-4, 70-2011-0461-2, 70-2011-0462-0, 70-2011-0463-8, 70-2011-0464-6,
70-2011-0465-3, 70-2011-0466-1, 70-2011-

2096-4, 70-2011-2097-2, 70-2011-2098-0

Please (contact thesemergency, numbers listed on the! first page of the MSDS for
Transportation Information for this

material.

SECTION 15 : REGULATORY INFORMATION
US FEDERAL REGULATIONS : Contact 3M for more information.
311/312 Hazard Categories
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Fire Hazard - No  Pressure Hazard - No  Reactivity Hazard - No Immediate
Hazard - No Delayed Hazard — No

Section 313 Toxic Chemicals subject to the reporting requirements of that section and
40 CFR part 372 (EPCRA):

Ingredient C.A.S. No % by Wt
ZINC OXIDE (ZINC COMPOUNDYS) 1314-13-2 30- 50
ZINC SULFATE (ZINC COMPOUNDS) . 7733-02-0 5-10

STATE REGULATIONS . Contact 3M for morednformation.

CHEMICAL INVENTORIES

This material contains_one or more substances not listed on the TSCA Inventory.
Commercial use of this materalis regulated by the FDA.

Contact 3M for more infarmation. .

INTERNATIONAL REGULATIONS : Contact 3M for more information.

This MSDS has been“prepargd to meet the U.S. OSHA Hazard Communication
Standard, 29 CFR 1910.1200.

SECTION 16 : OTHER INFORMATION
NFPA Hazard Classification

Health: 1 Flammability: 1  Reactivity: 0 Special'Hazards: None
National Fire Protection Association (NFPA) hazard ratings are designed for use by
emergency response personnel to address the-hazards that are presented by short-term,
acute exposure to a.material under conditions of fire, spill, er similar emergencies.
Hazard ratings are primarily based on theinherent physical and toxic properties of the
material, | but' also~include’ the /toxic' properties of ‘combustion ar 'decomposition
products'that are known to be generated in significant quantities.
Revision Changes: Copyright was modified.

Section 8 : Exposure guidelines ingredient information was modified.

DISCLAIMER : The information in this Material Safety Data Sheet (MSDS) is
believed to be correct as of the date issued. 3M MAKES NO WARRANTIES,
EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY
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IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE OR COURSE OF PERFORMANCE OR USAGE OF
TRADE. User is responsible for determining whether the 3M product is fit for a
particular purpose and suitable for user's method of use or application. Given the
variety of factors that can affect the use and application of a 3M product, some of
which are uniquely within the user's knowledge and control, it is essential that the
user evaluate the 3M product to determine whether it is fit for a particular purpose and

suitable for user's method of use or application:

3M provides information in.electronic form as a service to its customers. Due to the
remote possibility that gleCtronic transfer may have resulted in errors, omissions or
alterations in this information; 3M makes no representations as to its completeness or
accuracy. In addition, infermation obtained from a database may not be as current as

the information in the MSDS availablée directly from 3M.

3M MSDSs are availableat WWW.3M.com_‘,;
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