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Table 1. Ingredients and their function in alginate powder

Ingredients

Function

Sodium alginate salts
Calcium sulfate

Sodium phosphate
Diatomaceous earth or silicate powder

Potassium sulfate or potassium zinc fluoride

To dissolve in water

To react to dissolved alginate to form
insoluble calcium alginate

To react preferentially with calcium sulfate

To control consistency of mix and flexibility
of impression

To counteract inhibiting effect of alginate
on setting model or die material
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Table 1. Commercial alginates used for comparison

Groups Product Name Batch No. Company
A Aroma Fine DF 11 (N) 060831 GC Co., Japan
B Blueprint Cremix 9709000292 Dentsply DeTrey, England
K Kromafaze 562046 Cadco Products Inc., USA

Table . Composition of commertial alginate(by weight percent)

Aroma Fine DF III

(normal set) Blueprint Cremix Kromafaze
Sodium Alginate 12 12 10-14
Sodium Phosphate 2 1 a
Calcium Sulfate 15 12 8-12
Zinc Fluoride 2 4~ (1
71e} A7+ 5 12 1-4
Diatomaceous Earth 64 61 60-70
Table V. Composition of experimental alginates (by weight percent)
Groups Sodium Sodium Calcium Zinc Diatomaceous
Alginate Phosphate Sulfate Fluoride - Earth
1 8.8 2.2 12.5 2.0 74.5
2 9.7 2.2 125 2.0 73.6
3 10.8 2.2 12.5 2.0 72.5
4 12.3 2.2 12.5 2.0 71.0
5 14.1 2.2 12.5 2.0 69.2
6 16.6 2.2 12.5 2.0 66.7
7 18.3 2.2 12.5 2.0 65.0

Fig. 1. Splitable metal mold for fabricating experimental alginate.
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Strain in compression (%) = 100X (a-b)/S
S = Specimen height

) 843889 =4

A AHE SA3EE S0 AR AT
Ao 2R E bhxrt HAS W AlEEel(a)E
ZHsl o, Ao 2RE 6027} HAS o
a5g 7tote bx ?l Al#Eo]7} 16mm7t HE
£ 3ta ¢ H shgs AAA dfe] FHZ Fot
0T 4 50 ARALCRRE 10027} A7
A W oA AlFEol (b)E SA e

B3 gL oy TR Fesith
Recovery from deformation(%) =100% {1-(a-b)/S}
S = Specimen height

HE 1 (Instron 4467, USA)®l
AN L e ke 2R 6027 HUS W £

2 1mm 52 315 % 7¥stad shgol o o] vt
HA e Hd st 783t g F4er 3
Akt &R 0?“4

Compressive strength (Kg/cm?) = 4F/rd?
F = Maximum force
d = Diameter of specimen
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Table V. Strain in compression of commercial alginates (by weight percent)

Groups Product Name Mean Standard Deviation Duncan' s
Coefficient of Variance Group
A Aroma Fine DF III (N) 6.67 1.29 19.3 a
B Blueprint Cremix 5.19 0.64 12.3 a
K Kromafaze 17.40 2.89 16.6 b

% Duncan s Group means that there is no statistical differences between groups with same letter.



Table VI. Strain in compression of experimental alginates (by weight percent)

Groups Sodium algipate Mean Star.ldgrd Coefﬁf:ient Duncan' s
concentration Deviation of Variance Group
1 8.8 8.62 1.10 12.7 bc
2 9.7 8.49 1.68 19.7 be
3 10.8 8.69 1.28 14.7 be
4 12.3 . 9.33 1.46 15.6 c
5 14.1 741 1.15 155 ab
6 16.6 6.57 0.89 13.5 a
7 18.3 7.16 1.47 20.5 ab

% Duncan’ s Group means that there is no statistical differences between groups with same letter.

Strain in compression Strain in compression
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_ g
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5 8 8
o | 4 < y=-0.2221x +10.914
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B & 0
. 6 g 10 o 18 18 2
ACOm:nerclial ' ' ’ E;perjn?\ema‘ ' Sodium alginate concentration (%)
Fig. 2. Comparison of strain in compression between Fig. 3. Relation between sodium alginate concen-
commercial and experimental alginates. tration and the strain in compression. They exhib-
A Aroma Fine DF III ited the negative relation with low r2 value(0.6302).
B : Blueprint Cremix
K : Kromafaze
Table V. Result of ANOVA test for strain in compression of commercial alginates
Source DF. Sum of Mean F. F
Squares Squares Ratio Prob.
Between Groups 2 621.0057 310.5028 76.1684 .0000
Within Groups 18 73.3776 4.0765
Total 20 694.3833
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Table VII. Result of ANOVA test for strain in compression of experimental alginates

Sum of Mean F F
Source D.F. .
Squares Squares Ratio Prob.
Between Groups. 6 41.6394 6.9399 3.4248 0077
Within Groups 42 85.1072 2.0264
Total 48 126.7466
Table IX. Elastic recovery of commercial alginates (%)
Groups Product Mean Star.lde.trd Coefﬁf:ient Duncan s
: Name Deviation of Variance Group
A Aroma Fine DF 111 (N) 95.31 1.98 2.0 b
B Blueprint Cremix 92.98 1.56 1.6 C
K Kromafaze 98.80 0.44 0.4 a

%Duncan s Group means that there is no statistical differences between groups with same letter.

Table X. Elastic recovery of experimental alginates (%)

G Sodium alginate Standard Coefficient Duncan s
roups . Mean o .
concentration Deviation of Variance Group

1 8.8 99.07 0.44 0.4 ‘ a

2 9.7 98.30 2.01 2.0 ab

3 10.8 97.04 1.56 1.6 ab

4 12.3 98.04 1.53 1.5 ab

5 14.1 96.46 2.01 2.0 b

6 16.6 96.39 2.21 2.2 b

7 18.3 96.25 2.34 24 b

%Duncan s Group means that there is no statistical differences between groups with same letter.
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Fig. 4. Comparison of elastic recovery between Fig. 5. Relation between sodium alginate con-
commercial and experimental alginates. tents and the elastic recovery. Their relation was a
A : Aroma Fine DF III negative one and its coefficient was 0.7449.
B : Blueprint Cremix
K : Kromafaze

Table XI. Result of ANOVA test for elastic recovery of commercial alginates

Sum of Mean F F
D.F.

Source Squares Squares Ratio Prob.
Between Groups 2 120.0146 60.0073 23.3756 .0000
Within Groups 18 46.2077 2.5671

Total 20 166.2223

Table XII. Result of ANOVA test for elastic recovery of experimental alginates

Sum of Mean S F F
S DF. :
ouree Squares Squares Ratio Prob.
Between Groups 6 51.3753 8.5626 2.1815 .0639
Within Groups 42 164.8504 3.9250
Total 48 216.2257

Table XIII. Comoressive strength of co,,ercial alginates (MPa)

Groups Product Mean Stax}dgrd Coefﬁfzient Duncan' s
Name Deviation of Variance Group
A Aroma Fine DF III (N) 1.88 0.16 8.5 A
B Blueprint Cremix 1.89 0.14 7.4 A
K Kromafaze 0.37 0.04 10.8 B

%Duncan s Group means that there is no statistical differences between groups with same letter.
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Table XIV. Compressive strength of experimental alginates (MPa)

Groups Sodium algipate Mear Stal?da}rd Coefﬁ.cient Duncan' s
concentration Deviation of Variance Group
1 8.8 0.30 0.02 6.6 f
2 9.7 0.28 0.02 7.1 f
3 10.8 0.43 0.03 6.9 e
4 12.3 0.53 0.03 5.6 d
5 14.1 0.78 0.07 8.9 c
6 16.6 0.85 0.03 3.5 b
7 18.3 1.18 0.08 6.7 a

s Duncan s Group means that there is no statistical differences between groups with same letter.
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Fig. 6. Comparison of compressive strength between Fig. 7. Relation between sodium alginate con-
commercial and experimental alginates. tents and the compressive strength. Their relation
A Aroma Fine DF 1II was a positive one with very high coefficient value
B : Blueprint Cremix _ (r*=0.9617).
K : Kromafaze

Table XV. Result of ANOVA test for compressive strength of commercial alginates

Sum of Mean F F
S D.F.
ouree Squares Squares Ratio Prob.
Between Groups . 2 10.7222 5.3611 280.2894 .0000
Within Groups 18 .3443 .0191
Total 20 11.0665
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Table XVI. Result of ANOVA test for compressive strength of experimental alginates

Source DF. Sum of Mean F. F
Squares Squares Ratio Prob.
Between Groups 6 4.5851 7642 245.1111 .0000
Within Groups 42 .1309 .0031
Total 48 4.7160
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- ABSTRACT

INFLUENCE OF SODIUM ALGINATE CONTENTS ON
THE STRAIN IN COMPRESSION, ELASTIC RECOVERY,
AND COMPRESSIVE STRENGTH OF EXPERIMENTAL
ALGINATE IMPRESSION MATERIALS

Yong-Sik Lee, D.D.S., M.S.D., Boo-Byung Choi, D.M.D., D.D.Sc.,
Sung-Bok Lee, D.M.D., M.S.D., Ph.D.

Department of Prosthodontics, Division of Dentistry, Graduate School,
Kyunghee University, Seoul, Korea

The purpose of this study was to search the influences of the increase of the contents of sodi-
um algi- nate in the experimental alginates on the some mechanical properties.

3 commercial alginates were selected for the purpose of comparison of the results of experiments.
T experimental alginates were manufactured with the rise of contents of sodium alginate from 8.8%
to 18.3% with the decrease of contents of diatomaceous earth and with the constant contents of
calcium sulfate 12.5%, sodium phosphate 2.2%, zinc fluoride 2.0%. Splitable metal mold with
12.5mm diameter and 20.0mm height was filled with mixed alginate to prepare the cylinder shaped
specimens. Strain in compression, elastic recovery, compressive strength were tested using the
ISO specification number 1563, alginate impression material. Experimental groups were 7, and
10 specimens were used for each test items and each groups.

Following results were obtained;
1. Strain in compression was decreased with the increase of sodium alginate contents (p=0.0077,
r2=0.6302).
2. Elastic recovery was decreased with the increase of sodium alginate contents but was not sig-
nifi-cant(p=0.0639, r2=0.7449).
3. Compressive strength was increased with the increase of sodium alginate contents (p<0.0001,
r2=0.9617).

These results mean that the increase of sodium alginate contents make alginate harder but may
result the increased permanent deformation.

Key words : Sodium Alginate, Strain, Compression, Elastic recovery, Impression
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