—A A 4835 A Vol. 14, No. 5, May, 1976—

COMPARATIVE;STUDIES OF ACCURACY FORZALGINATE AND
‘ ELASTOMERIC IMPRESSION MATERIALS

‘ Cheol-We Kim, D.D.S., M.S.D., Ph.D.
Dept. of Dental Materials, College of Dentistry, Seoul National University.
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This is a report of an investigation of 5 elastic impression materials. represe-
ntative of those frequently used in. dentistry for impression making.

This paperm reports the influences of the following factors on the -accuracy of
the impression; (1) to compare the accuracy of stone dies prepared in the impre-
ssions during the serial pouring of dies over a 24 hour period; (2) the’ effect on
accuracy of the impression storing on the different media for various periods
before pouring the cast; (3)’ the éccuracy of impressions with temperature
change; (4) the effect of thickness of materials on the accuracy change; and (5)
the accuracy change of various stones poured in alginate impressions.

The method of study involved the use of a MOD master casting tried on stone
dies poured in impressions treated in various ways. All stone dies were studied
under a dial gauge for any discrepancies.

The following results were foqnd; ‘

1) The inaccuracy of alginate impression materials remarkably increased with
storage time, but the inaccuracy increase was not significant for the elastomeric
impression materials. ' ; _

2) In all cases, there is a wide difference in the rate and degree of inaccuracy
upon storage of the impression. '

3) Temperature difference significantly increased the inaccuracy when the impre-
ssion were made at mouth temperature and poured at room temperature. The
thermal distortion of elastomeric impression materials seemed much. greater
than that of alginate. )

4) Alginate impressions showed less accuracy changé than elastomeric impression
when comparasions of bulk of materials.

5) It can be seen that, in general, a significant increase in inaccuracy of
stone cast was observed with a combination of a stone and an alginate which
produced a rough die surface.
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Table 1. Materials investigated.

Manufacturer

Young-Jin Co. (KOREA)
Coe Laboratories, Inc. (USA)
The L.D. Caulk Co. (CANADA)

Espe Gmbh-Seefeld /Cbay.
(GERMANY)

. Kerr Mfg Co. (USA)

~ Code No. Trade Name
- Alginate

A—1 KALGIN

A2 ALGINATE

A—3 JELTRATE

A—4 PALGATE
Rubber-Elastomer

R—1 PERMLASTIC
Dental Stone

S—1 PLASTONE

§—2 HYDRO-GIPS

‘ §—3 GLASTONE

G-C Dental Ind Corp. (JAPAN)
Shof Dent Mfg Co Ltd. (JAPAN)

The Ransom and Randolph Co. (USA)
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Fig.1. The test die block. Metal die to represent
a cavity prepared for a mesic-occluso-
“distal inlay.
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- Fig. 2. The inaccuracy is calculated by percentage
after the changes are measured Wwith a
dial indicator.

Fig.3. Instrument for measuring the accuracy of
fit. MOD inlay inserted in slot to perfect -
fit, dial indicator reading zero.
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Table 2. The effect on accuracy of the impression storing on the different media
for various periods before pouring the cast.
Accuracy of fit*
Code | Stme, | Stomee Time exposed
10 20 40 1 2 4 6 24
min min min hr hrs hrs hrs hrs

A 1.33 1.20 1.12 1.04 0.91 0.83 —0.06 -0.85
A1 S—1 W 0.07 0.20 0.38 0.52 1.31 1.76 1.89 2.13
H 0.21 0. 41 0. 67 0.71 0.83 1. 01 1.03 1. 43
A 1.15 .12 0. 58 0.36 0.25 0.21 —0.29 —0.36
A—2 S—1 w -0.19 —-0.03 0.02 0.27 0. 39 0.87 1. 41 1.88
H —0.09 -0.08 0. 14 0.21 0. 68 0.79 0.90 1.12
A 0.10 0.89 0.75 0.26 0.09 0.04 -—0.30 ~0.14
A-—3 S—1 w -0.40 ~0.30 -0.08 0.07 0.30 1.15 1.39 1.47
H —0.04 - 0.03 0. 06 0.14 0.26 0. 51 0.94 0.95
A 1.12 L1 0.589 ~ 0.47 0.20 0.10 —-0.20 -1.00
A—4 S—1 w -0.07 0.10 0.17 0.27 1.01 1.07 1.60 1.92
H -0.12 —-0.05 0.07 0.27 0.32 0. 59 0.76 L1
A 0.05 0.11 0.21 0.35 0. 46 0.87 0.95 1. 49
R—1 S—1 w 0.07 - 0.13 0.24 0.38 0. 42 0.58 0.70 1.32
H 0.04  0.09 0.18 0.21 0.25 0.32  0.50 1.10

* Expressed in percentage of the distance between the post surface on the original model.
** Time lapse from taking impression to pouring cast.

A-on the bench at room temperature and humidity.

H-in a humidor at 100 per cent humidity.

W-in water at rcom temperature.
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Fig.4. The effect of storing the impression on
the bench at room temperature and
humidity before pouring the cast.
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Fig.5. The effect of storing the impression in
water at room temparature before pouring

the cast.
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Fig. 6. The effect of storing the impression in a
humidor at 100 per cent humidity before
pouring the cast.
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Table 3. The accuracy of impressions with
temperature change.
Impression made Stone poured Accuracy
— . hange of
Code ’Iemper—[ Temper- | Code e
Jetter | ature °C| ature °C | letter dies (%)
18° 18° S—1° 0. 45
37° 18° | 8§—1 0.63
‘Alginate ]80 ]80 S“—Q 0.12 )
: 28° 18° S—2 0.34
37° 18° S—2 | 0.53
37° 37° S—2 0.04
_ 18° 18° S—2 0.13
Rubber 37° 18° S—2 0. 47
Elastomer| . 18° 18° §—3 0.20
37° 18° S—3 0. 67

4. ol el maet MEIEUMDte] 3._ Al
3428} A 7TEAA AR ule] Bl
%2 AEg A54E 4 & A9, TAAE
A7 A e5E nio] AET Aow AUse A
wolgith, o]AL Schnellst Phillips®®,
Cooper®?, Fairhurst ¢ 4314, McLean®®,
3} Osborne®®, Gilmore & 291452 Baek AL o
A5k Astelgh. AFAL okl 335k Skmnerﬁ}
Phillips®x 750l AAE A4 2 A= FAL
& 7} A=st oo Schoellsh Phillips®® & 2~4
mme = A% At stgeh. A TE FAE
pEde A4S QAAATA WEE FAG] AW T
o] ag Ao® A7ZHAr}, Fusayamast Nakazato
i

$135h4

e Ao E AN WHE BRI

Ry

i

Tomlin

"Table 4. Effect of thickness of materials on the
accuracy change.

Distance | Accuracy

Imrgzla%:esmn ggorrég from top ofl change of
P die (mm.) | dies(%)
. 2.0 0.17
A—1 S—1 4.0 1.18
6.0 0.95
2.0 1.16
A2 S—1 T 4.0 0.90
6.0 0.7¢
2.0 1.00:
A3 S—1 4,0 0. 65
6.0 0. 60’
2 0 0.85
Ay S—1 4.0 0.62.
6.0 0. 60
0.5 0.03
R-1 S—71 2.0 0.20
4.5 0.38

Impressions were poured immediately after rem—
oval and were stored in a 100% relative hum-
idor.
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Fig. 7. Accuracy changes with varying thickness
of impression materials.
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“Table 5. Accuracy changes of various stone dies
poured in alginate impressions.

: Accuracy change
Impression of dies(%)
made Srtr?erc?igae Stone poured
S—1 l §—2 * §—3
A1 A .76 2.00,  0.56
H 1120 1.68 - 0.40
A—2 A 0.08) 0.24 1.30
) H 0.08]  0.01  0.30
A—3 A 0.10f 1.85  0.30
H 0.94  0.0¢ 0.19
A—4 A L1 0.78  0.22
T H 0.41 0211 0.13

Impression were poured immediately after rem-
oval and were stored each storage media after
Dbouring the cast.

A-on the bench at room temperature and hum-

idity.

H-in a humidor at 100 per cent hum;mty
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Fig. 8. The accuracy change of alginate impress-
ions when dies are poured in different

stone.
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