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CHAPTER IV
DISCUSSION

This research uses soaking and spraying techniques with green tea leaf extract
(Camellia sinensis) concentrate 50% as a disinfectant on alginate impression materials.
Both techniques aim to prevent cross-contamination of the impression material, but in
their application, there are potential problems regarding the dimensional stability of the
impression after disinfection. Alginate molds are known to have syneresis and imbibition
properties because this material is in gel form. This means that the mold is susceptible
to changes in size due to water absorption or evaporation, which can cause the mold to
expand or shrink, thereby reducing the accuracy of the printed results, =2

In Tables 1 and 2 in this study, the average results of dimensional measurements
from various samples show differences between treatment without treatment, with the
soaking technique, and with the spraying technique. These dimensional differences can
be influenced by several technical factors, including the method of mixing the alginate
material, printing time, and the type of alginate used. The type and quality of alginate
affects the dimensional stability of the mold, as this material tends to lose stability over
time due to syneresis and imbibition processes. The imbibition property allows the mold
to absorb moisture from the environment, while syneresis is the process of releasing
water bound in the alginate gel, both of which affect the stability of the shape and size of
the mold. Therefore, to maintain dimensional accuracy, alginate molds should ideally be
cast immediately after collection to reduce the impact of size changes that can occur
during storage. wz»a

In the treatment group using the immersion technique, the duration of immersion
played a very important role in influencing the dimensional stability of the alginate mold.
Soaking for 5 minutes resulted in minimal dimensional changes in both vertical and
horizontal dimensions, with results still within acceptable clinical tolerance limits.
However, as the soaking duration increased to 30 minutes, there was a more significant
increase in changes in vertical dimensions, where the measurement results showed that
the average vertical dimension increased to 37.65 mm, while the horizontal dimension
increased to 55.10 mm. This suggests that although immersion provides deeper
penetration of the disinfectant fluid, a longer duration can also exacerbate the imbibition
effect, causing the mold to absorb more fluid resulting in greater dimensional distortion.=

The results of the One-way ANOVA test shown in table 3 support these findings
with a significance value of 0.025, indicating there is a significant difference in changes
in the dimensions of the alginate mold based on the duration of soaking. Further tests
using Duncan's test in table 5 show that the 30 minute immersion group had significant
changes in dimensions compared to the group without treatment and the groups with 5
and 15 minute immersion duration. This indicates that longer soaking durations can
cause greater dimensional changes and need to be strictly controlled to maintain mold
quality. Thus, although soaking in 50% green tea leaf extract provides effective results in
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terms of disinfection, excessively long soaking durations should be avoided to avoid
significant dimensional distortion.=

On the other hand, the spraying technique also provides significant results on
the dimensional stability of the alginate mold, although the dimensional changes that
occur are more moderate compared to the immersion technique. The results of the One-
way ANOVA test shown in Table 4 show that there is a significant difference in changes
in the dimensions of the alginate mold based on spraying duration, with a significance
value of 0.049. This indicates that the spraying duration has a significant effect on the
dimensional stability of the mold. Further tests using Duncan's test in Table 6 show that
the 15 minute spraying group had significant changes in dimensions compared to the no
treatment group and the 5 and 10 minute spraying groups.

From the two disinfection techniques used, there are significant dimensional
differences in the alginate mold. This shows that the technique applied has an impact on
the final print result. The dimensional stability of alginate tends to decrease with the
length of storage time, so to achieve the best results, alginate molds should be cast as
quickly as possible after collection. Impression materials such as alginate must be able
to reproduce measured values accurately and remain dimensionally stable over time, so
that the impression results meet the required standards. However, the accuracy of this
print is highly dependent on several factors, including water evaporation and syneresis,
which is the process of releasing water bound in the gel. In alginate gel, water can exist
in two forms: free or bound. Free water evaporation or imbibition can make the mold
susceptible to volume changes, which ultimately affects the dimensional accuracy of the
mold. Storage conditions also play an important role in maintaining this stability, because
the syneresis process is influenced by the composition of the alginate used. Therefore,
special attention needs to be paid to storage and handling techniques to ensure that the
alginate mold remains in optimal condition and meets the desired accuracy criteria.? 2

Even though there are significant differences between the two techniques, based
on the results of the One Way ANOVA test, the dimensional differences produced by the
immersion and spray techniques remain within acceptable tolerance limits, namely below
0.5%. This confirms that despite the effect of disinfection on mold dimensions, the
change still complies with tolerable standards according to ADA specification No. 19. #

Based on the results of the study, it was found that in the use of two disinfection
techniques using 50% tea duan extract, there were significant dimensional differences in
the alginate moulds although the dimensional changes that occurred in the spraying
technigue were more minimal compared to the soaking technique. The results of this
study are in line with Fadriyanti et al. who used 1% sungkai (Peronema canescens) leaf
extract as a natural disinfectant. The study showed that spraying and soaking techniques
for 10 minutes had a significant effect on the dimensions of alginate moulds.2® Similar
results were also found in Trivedi et al.'s study using Aloe vera extract, where soaking
caused significant dimensional changes in the moulds, while the spray method had
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minimal impact. However, both methods remained equivalent in disinfection
effectiveness.?

The use of green tea leaf extract with a concentration of 50% showed a high
average zone of inhibition compared to lower concentrations. This was shown in a study
that indicated that increasing concentration can increase antibacterial effectiveness that
is able to fully inhibit bacterial growth.3! In general, green tea leaves contain phenol and
non-phenol substances. Phenol substances are composed of catechins/tannins and
flavanols, while non-phenol substances are composed of alkaloids. These phenols
themselves are responsible for antioxidant activities. Not only that, this phenol substance
functions as an antimicrobial that can inhibit and kill bacteria along with non-phenol
substances. The rich content in green tea (Camellia sinensis) can be an alternative to
chemical disinfectants for printing materials because it is easy to find and with a
concentration of 50% can inhibit the growth of microorganisms. The timing and technique
of application largely determine its effectiveness as well as its impact on the dimensional
stability of alginate moulds.3° However, a study revealed that despite proper timing and
application technique, the use of alcohol as a disinfectant can still damage the
dimensional stability of alginate moulds. This suggests that while internal factors such as
application time and technique are important, external factors such as the type of
disinfectant used can have a conflicting negative impact. 32
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BAB V
CONCLUSION

This study shows that the use of 50% green tea (Camellia sinensis) leaf extract
as a disinfectant affects the dimensional stability of alginate moulds. The spraying
technique resulted in smaller dimensional changes compared to immersion, although
both remained within clinical tolerance limits.

Longer duration of soaking increased dimensional distortion due to imbibition,
while spraying had a more controllable impact. A 50% concentration of green tea leaf
extract can be used as a natural disinfectant due to its phenol content, but the duration
and application technique should be regulated appropriately to maintain mould accuracy.
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