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Table 1. Code, product manufacturer of the

tested materials.

Code Product Manufacturer

HP Hipol Pu-pyung Chemical Industry

Ltd., Korea

CF Clearfil FI  Kuraray & Co., Kurashiki
Okayama, Japan

C Concise 3M Company, St. Paul,
Minn., US.A.

P P-10 3M Company, St. Paul,
Minn,, US.A.

IP  Isopast Vivadent. Schaan, Liechten-
stein

MA Silar 3M. Company, St. Paul, Minn.

U.S.A.

MR Microrest  G-C Dental Industrial Corp.

Japan
EP  Epolite 100 G-C Dental Industrial Corp.
Japan
EL Estilux
DF Durafull
PF  Prismafill

Kulzer & Co., W. Germany
Kulzer & Co., W. Germany
L.D. Caulk Co. Milford, Del.,
U.S.A.

HM Heliomolar Vivadent. Schaan, Liechten-
stein
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Fig. 1. Mold for: preparation of hardness test spec-
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Table 2. Hardness of materials as a function of cure time at 37 C

Hardness Vickers HN

Material

12 hrs 24 hrs 72 hrs 1 week 2 week mean
Hipol 57.5 58.4 56.8 57.0 55.2 57.0
Clearfil F 1L 78.0 73.5 63.8 63.4 57.7 67.3
Concise 72.7 79.7 57.6 57.5 57.8 65.1
P—10 98.9 81.2 79.8 78.0 87.1 85.0
Epolite 100 68.4 63.8 57.8 49.6 50.2 57.9
Isopast 19.1 28.1 15.6 12.7 13.8 17.9

<
Silar 37.3 36.1 35.1 32.8 315 34,6
Microrest 23.0 28.7 21.6 19.1 19.7 22,4
Estilux 77.8 68.7 57.4 55.3 69.7 65.8
Durafil 21.0 27.8 20,7 20.5 28.1 23.6
Heliomolar 41.5 41.9 35.8 29.8 38.1 37.4
Prismafil 36.3 44.2 51.9 49.9 44.1 45.3
Table 3. Analysis of variance
Hardness Sum of square Degree of freedom  Mean of square F P
Between 811.10 4 202.77 656 P <0.01
time period
Between 24919.89 11 2265.44 7329 P <0.01
materials
Residuals 1359.93 44 30.91
Total 27090.910 59

gl EP: 124] 7ol 4] 68.4, 244] Ztell4 63,8,
7241 7ol 4} 57.8, 1564 49.6, 2 T4 50.2,
S-S 57.90|gich [P 1241 7kl A 19,1, 244
7yl A 28.1, 7241 7kollA 15.6, 15FollA 12,7, 2
Zofl 4 13.8, ST 17.9019ch. E MAE 12417
ol 4 37.3, 24417kl A 36.1, 72A17kellA 351, 1
Zo| 4 32.8, 2364 315 L 34.6 o|girh
=5 MRS 1241 7kl A 23.0, 24417kl A 28.7, 72
Al zbll A 21,6, 1FolA 19.1, 2544 19.7, 3
Fe 22.4 o)k

olofl ubal EL-& 124 zkoll 4] 77.8,  244] 7}el 4]
68.7, T2AI 7kl A 57.4, 154 55,3, 2FoA
69.7, BFL 65.80|90t. E DFL 124] zhei] 421,
0, 244 7kl 27.8, T2A 7|4 20.7, 154

20.5, 254 28.10)9l3, 3F-& 2360150k =
g HL-& 124 7ol 4 41.5, 244) 7kl 4] 41,9, 724)
ZrellA 35.8, 1304 29.8, 23Fol|l4 38.1, H
& 37.4°1%ich @ PFE 124]7kell4] 36.3, 244]
7roll A 44.2, 72417kl 4] 51,9, 154 49.9, 2
FollA 44.1, HF-L 4530|190}

T A7 Aslell W HAEAodl dAA FA
qHoz 7z 57 74 FE2 A7 A 3t
whe} A4 (Two way anova, Table 3) 7z F3
frelzk7) 219t e (P<0.01).

=

Lh &+8 o 238 SHA
F4& 2 $9E FHAL Table doilAsh 2ol

HP= 1241 7kl 4] 2b2t 0, 392 0. 040] 3L, 244] Zkoll
A 0,703 0. 09019, 724 7oA 0. 673+ 0, 0781



Table 4. Water sorption and solbuility of materials as a function of cure time at 37°C

Material

Procedure Hipol Clearfil Concise P-10 Epolite Iso- Silar Mcro- Estilux Durafil Helio- Pris-.
FH 100 past rest molar mafil
Water sorption
(mg/cm?)
12 hrs 0.39 0.29 0.36 0,37 0,21 0.25 056 036 041 0.30 0.51 0.36
24 hrs 0.70 0.73 0.45 042 077 023 080 034 0.33 0.28 0.33 0.59
72 hrs 0.67 0.88 0.29 048 049 066 091 0.57 0.77 0.62 0.52 ’ 0.55
1 week 0.84 0.72 1.09 0.67 1.23 126 127 0.66 049 0.80 0.33 0.51
2 week 0.57 0.56 0.67 0.48 0.68 0.61 1.12 0.30 043 0.68 0.21 0.39
Mean 0.63 0.64 0.57 048 063 060 093 045 049 0.54 0.38 0.48
Solubility
(mg/cm?)
12 hrs 0.04 0.04 0.09 0.05 0,05 0.07 0.04 0.06 0.06 0.06 0.06 0.18
24 hrs 0.09 0.15 0.07 006 009 008 006 0.10 0.13 0.07 0,10 0.13
72 hrs 0.07 0.09 0.06 006 0.08 0.04 0.07 012 0.12 0.09 0.10 0.25
1 week 0.09 0.06 0.04 007 0.10 0.24 0.09 0.09 0.12 0.13 0.07 0.13
2 week 0.04 0.03 0.02 0.04 003 005 003 003 0.11 0.06 0.09 0.12
Mean 0.07 0.09 0.06 0.06 0.07 010 006 0.08 0.11 0.08 0.08 0.16
Table 5. Analysis of variance
Water sorption Sum of square Degree of freedom Mean of square F P
Between 1.37 4 0.34 974 P <0.01
time period
Between
matcrials 1.13 11 0.10 294 P < 0.01
Residuals 1.53 44 0.04
Total 4.03 59
Table 6. Analysis of variance
Water solubility ~ Sum of square  Degree of freedom-  Mean of square F P
Between 0.02 4 0.0048 403 P<0.01
time period
Betwec'n 0.05 11 0.0044 3.69 P <0.01
materials
Residuals 0.05 44 0.0012
"Total 0.12 59
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s EP% 124] 7ol 4] 2b2h 0,213 0. 05, 244]
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A 0. 613} 0.05, - 0.613 0050154 ch =3¢
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0.333 0. 07, 23ol4 0215 0.09%1x, SFF&
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399} 0, 123132 -2 0. 483 0. 1601 ek
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Fig. 5. Vickers Hardness Number of materials as a
function of cure time at 37°C.
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Fig. 6. Water sorption of materials as a function of
cure time at 37°C.
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Fig. 7. Water solubility of materials as a function of
cure time at 37°C,
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— ABSTRACT —

AN EXPERIMENTAL STUDY ON SOME PHYSICAL CHARACTERISTICS
OF COMPOSITE RESINS

A study of the hardness, water sorption and solubility

Sang Duk Park, Dong Soo Park, Chan Young Lee, Chung Suck Lee

Department of Operative Dentistry, Yonset University.

This study was done to evaluate the hardness, water sorption and solubility values of twelve
well known composite resins, and to compare each other.

For the hardness test, the specimens were made in cylinder form with 4mm in diameter and
2mm in thickness as a modification of the American Society for Testing and New Materials,1966,
and for water sorption and solubility tests, the specimens were prepared in same shape of 20mm
in diameter and 0.5mm in thickness as a modification of the ADA Specification No. 12,

The results were obtained as follow:

1. The hardness range were from 17.9 to 87.5 respectively. As time passed by, the noticable
change was evident in early 12 hours.

2, Of the water sorption, the range was from 0.38 to 0.93. The significant change was appeared
within 12 hours and on 3 day by 1 week except four brands.

3. Of the water solubility, the range was 0.06 to 0.16. The highest value was found within
early 24 hours.

4. Generally, four brands could be chosen as preferable products of hardness, water sorption

and solubility tests according to the ADA Specification No. 12,



Explanation of figures (plate 1)

Fig.1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. b.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.

Fig.12.

Polarization microscope shows Hipol components:

organic matrix plus traditional macrofillers. (orig. mag. x250)

Polarization microscope shows Clearfil FI components:

organic matrix plus traditional macrofillers plus microfillers. (orig. mag. x250)

Polarization microscope shows Concise components:

organic matrix plus traditional macrofillers plus microfillers. (orig. mag. x250)

Polarization microscope shows P-10 components:

organic matrix plus traditional macrofillers plus microfillers. (orig. mag. x250)

Polarization microscope shows Epolite 100 components:

organic matrix plus microfillers plus splintered prepolymerized microfilled complexes.
(orig. mag. x 250)

Polarization microscope shows Silar components:

organic matrix plus microfillers plus splintered prepolymerized microfilled complexes.
(orgi. mag. x250)

Polarization microscope shows Isopast components:

organic matrix plus microfillers plus splintered perpolymerized microfilled complexes.
(orig. mag. x250)

* Polarization microscope shows Microrest components:

organic matrix plus microfillers plus splintered prepolymerized microfilled complexes.
(orig. mag. x250)

Polarization microscope shows Heliomolar components:

organic matrix plus microfillers plus splintered prepolymerized microfilled complexes.
(org. mag. x250)

Polarization microscope shows Prismafil components:

organic matrix plus traditional macrofillers. (orig. mag. x250)

Polarization microscope shows Estilux components:

organic matrix plus traditional macrofillers plus microfillers (orig. mag. x250)

Polarization microscope shows Durafil components:

organic matrix plus microfillers plus splintered prepolymerized microfilled complexes.
(orig. mag. x250)



Explanation of figures (plate 1)




Explanation of figures (plate 2)

Scanning Electron Microscopic findings, 3 days after 37°C water bath, White area represents

inorganic filler. Dark area reveals organic matrix. ..

Silar (org. mag. X 7000)

Estilux (org. mag. X 7000) Heliomolar. (org. mag. X6000)



