Journal of Dental Hygiene Science

B nFeldwel HEZo|
2
Aepad

Vol. 10, No. 3 pp. 177~183 (2010)

i
[ |

St X1 & 1k39)

THE KOREAN SOQCIETY OF DENTAL HYGIENE SCIENCE

eims EMo| 0jXls P&
Zq'
& X914}

Study on the Effect of Contact Angles of Elastic Rubber Impression
Materials on the Surface of Working Cast

Joo-Won Kim'
Department of dental hygiene, Sorbol College, Gyeongju-city 780-711, Korea

Abstract This study was begun to search effect of contact angles of elastic rubber impression materials on the surface of
working cast. Of elastic rubber impression materials with a Type III consistency, such as polysulfide, polyether and
addition silicone, we selected one and then measured the contact angle after dripping a distilled water 3.3ml. Then, after
pouring a dental anhydrite in three types of impression materials, we prepared a working cast and then examined its
surface. Contact angle was measured using a full automatic contact angle measuring system (DM-700, KYOWA, Japan),
and the surface of working cast was observed using a field emission scanning electron microscope (JSM-6700F, JEOL
Ltd., JAPAN). The following results were obtained: 1) Mean+SD (SD: standard deviation) of the initial contact angles
were 91.3420.5° in the addition silicone materials, 90.0+2.2° in the polyethers and 101.5+£2.3° in the polysulfides. These
results indicate that mean values were similar but standard deviations of the three materials showed a great discrepancy.
2) As the time elapsed, addition silicone materials were found to have a contact angle decreased abruptly as compared
with the remaining two types. That is, the initial contact angle was 91.3° and it was abruptly decreased to 29.4° after 25
seconds. 3) In the polyethers, the initial contact angle was 101.5° and it was decreased to 90.7° after 25 seconds. In the
polysulfides, however, the initial contact angle was 90.0° and it was 84.2° after 25 seconds. This showed almost no
changes in the initial contact angles. Moreover, its magnitude was greater than that seen in additional silicones. 4) There
were significant differences in the contact angles between the three types of elastic rubber impression materials as the
time elapsed (p<0.001). On an observation on the surface of working cast, addition silicone materials were found to have
the most dense surface. This was followed by polysulfides and polyethers in a descending order.
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Fig. 1. Various impression materials that use in an experiment.
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(a) Addition silicone(Aquasil Ultra XLV, Densply, USA), (b) Polyether(Impregum? Penta? Soft, 3M Espe, USA), (c) Polysulfide(light-

bodied permlastic, KERR, USA)

Fig. 2. Machines for an experiment.

(b)

(a) Automatic contact angle measurement system(Drop Master 700, KYOWA, Japan), (b) FE-SEM for observation of surface of

anhydrite model
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Fig. 3. Preparation process for an experiment.

(a) Tray's Diagram to fill impression material, (b) Various rubber impression materials, (¢c) Gypsum medel for an experiment
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Fig. 4. Change of contact angle between impression material and distilled water (unit :°).

(a) Addition silicone(Aquasil Ultra XLV, Densply, USA), (b) Polyether(Impregum™ Penta™ Soft,

Polysulfide(light-bodied permlastic, KERR, USA)
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scope(FE-SEM), JSM-6700F, FE-SEM)2.& 2008 &t o] & " FAth(Fig. 4, 5).
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Fig. 6. Chart that show average value of contact angle of various
impression material

21,000s
3
Table 1. ANOVA analysis of change about contact angle of

various impression material

unit : ¢
Addition silicone Polyether Polysulfide
26,0001 — ﬁ ‘ Mean+S.D. 49.1833+22.4393 93.6833+4.2377 85.9833+2.1142
F 19.35804
43 204° ¢ 07 el t 3.68232
Addition silicone Polyether Polysulfide P TE-Q5%**

Fig. 5. Contact angle change by time passing on various = -
impression materials 7E-05 : &7 o] &F S A A2, (***p<0.001)
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(a)

(b)
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Fig. 7. Surface observation of anhydrite working model after doing check impression by various rubber impression materials(<200).
(a) surface of anhydrite making from polyether rubber impression material, (b) surface of anhydrite making from polysulfide
rubber impression material (c) surface of anhydrite making from addition silicone rubber impression material

. :Contact angle(6)

= Surface tension energy angle(,)

= : Surface free energy of solid(A,)

= Interfacial tension between liquid and solid(A;)

Fig. 8. Various energies that compose contact angle.
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