
Journal of Kufa for Nursing Science Vol. (3)               No.(2)                        2013

1

Disinfection Of Alginate And Silicon Impressions By Using UV
And Blue Light. (In Vivo Study)

Mohammad T.AL- Khafagy (Ph.D.)٭
Israa K. AL-Yasiri (Ph.D.)٭
Suhad Jabbar Hamed (M.Sc)٭

:الخلفیة
، .ت

. الاستراتیجیات التقلیدیة تحتوي عدة عیوب
.الطبعة

:
.المكونة للطبعة

أربعون طالب كلیة تم اختیارھم بشكل عشوائي: المواد وطرائق العمل
.)دقیقة20و 10(وفقا لوقت التعرض ن السلیكون والالجنیت وتم تصنیفھا وتم اخذ أربعون طبعة مإلى الأول من شھر كانون الأول 

معاملتھاأكار الدم ووسط الماكونكي قبل تعریضھا لضوء الأشعة الفوق البنفسجیة والضوء الأزرق وبعد زراعتھا على وسط 
.0.05تحلیل النتائج باستخدام مربع كاي ضمن القیمة المعنویة وقد تم .دقیقة20و 10البنفسجیة والضوء الأزرق لمدة 

كل طبعات السلیكون أنأظھرت نتائج الزرع :النتائج
20.

.دقیقة20و 10فأعطت نتیجة موجبھ للزرع البكتیري بعد تعرضھا لضوء الأشعة الفوق البنفسجیة والضوء الأزرق لمدة 
. دقیقة20ما تعامل لمدة ضوء الأشعة فوق البنفسجیة عندبالسیلكونطبعاتمن ھذه الدراسة نستنتج أن یمكن تعقیم :الاستنتاجات 

Background:
There is growing concern about the issue of cross-infection in dental clinics and laboratories. There are many
methods of disinfection for impression material; but these conventional strategies present several
disadvantages .In this study we introduce the UV and blue light as effective savable method for the
disinfection of the impression.
Aim: The purpose of this study was to evaluate the disinfection potential of UV and blue light on alginate and
silicon impression material.
Material and methods: Forty college students were randomly selected from Collage of Dentistry in
University of Kufa during the period between 1 December 2011 to 1 October 2011. And 40 alginate and
silicon impressions were taken and grouped according to time of exposure (10 and 20 minutes). Each
impression was cultured on blood agar and Mackonky agar before treatment with UV light or blue light, the
treatment was done after 10 and 20 minutes; then cultured for bacterial inspection. The data were analyzed
statistically using Chi-square test and P-value 0.05.
Result: The culture showed that all the silicone impressions gave a positive result after treatment with blue
light and UV light except a group that treated with UV light for 20 minutes, which showed significant
reduction in the bacterial growth. All the alginate impressions give positive culture after treatment with UV
and blue light after 10 and 20 minutes.
Conclusion: From this study, we conclude that the silicon impression can be sterilized with UV light when
treated for 20 minutes.
Key words: Disinfection, silicon impression material, UV light.
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INTRODUCTION:
Cross-contamination is one of the

most important subjects of the risk factors
for dental professionals. Infection can be
carried directly by blood or saliva and
indirectly by the contaminated

equipments, surfaces and airway.
Contamination of the working atmosphere
during the clinical practice of dental
clinics or laboratories creates risks to the
health of professionals 1. It is identified
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that 21 genera of bacteria is identified to
have comprised of comprising about 60
species from the oral cavity. So it can be
estimated that there may be over 200
different species that can be isolated from
dental plaque alone 2

.

Disinfection is generally a less lethal
process than sterilization. It eliminates
virtually all recognized pathogenic
microorganisms but not necessarily all
microbial forms (bacterial endospores), on
inanimate objects. Consequently, products
that have the ability to disinfect are
referred to as disinfectants 3.There is
growing concern about the issue of cross-
infection in dental clinics and laboratories,
especially after several studies found that
transmission of infection to dental
laboratory technicians is mainly by
contaminated impressions or by improper
handling of clinical items after arrival at
the dental laboratory 4.
Surveys indicate that ranges of 37.5% to
90% of impressions are routinely
disinfected, but until now, many
impressions have been sent to laboratories
without having gone through any
disinfection process. The reasons for this
include the following: 1) disinfection
involves an overt effort or action; 2)
spraying or immersing impression
material with disinfectants may cause a
loss of surface detail and dimensional
accuracy of the impression 3) most of the
disinfectants used for spray and
immersion techniques are irritants and,
therefore, inhalation of the disinfectant
vapors may present health risks to the
dental team; and 4) toxic disinfectants
may also result in the corrosion of metal
trays or abnormal dislodgement of the
impression from the tray 5,6.
However, there are a number of problems
associated with chemical disinfectant use.
They take time and are expensive to
perform in a dental practice. Moreover, all
chemical disinfectants are potentially
harmful to the health of the user and the
environment, and they may have an
unpleasant odor. Furthermore they are not

readily compatible with irreversible
hydrocolloids, which is one of the most
frequently used impression materials.
Recently, Alkhafagy et al used the natural
materials such as lemon juice and apple
vinegar as disinfectant solutions. They
concluded that the immersion of silicon
impression in lemon juice for 20 min and
apple vinegar for 5 min were effectively
disinfect the impressions against
streptococcus and staphylococcus bacteria
7. The ADA recommended disinfecting
alginates by immersion in dilutedhy
pochlorite, iodophor or glutaraldehyde
with phenolic buffer. Investigators
reported significant adverse effects of
specific materials with disinfectants that
are non-reactive with other alginates
suggesting that caution should be
exercised. Given the hydrophilic nature of
the material, a minimal disinfection time
should be used. Limited data are available
on disinfection of reversible hydrocolloid,
however research data suggest that there is
no effect on dimensional accuracy of
impressions immersed in an iodophor
diluted 1:213, 5.25% sodium hypochlorite
with a dilution 1:10, 2% acid
glutaraldehyde with dilution of 1:4, and
glutaraldehyde with phenolic buffer
diluted 1:16. Immersion in 2% alkaline
glutaraldehyde has significant adverse
effects on the impressions and resultant
dies 8.
A variety of disinfection methods are
targeted to specific viruses, including high
hydrostatic pressure, hydrogen peroxide,
and ultraviolet (UV) light; bleach and
other chlorine compounds; glutaraldehyde,
ethanol, and metal ions; quaternary
ammonium compounds; and sodium
hydroxide or sodium carbonate, among a
few others 9.
HIV inactivation by UV light was
investigated and found to be dependent on
the strength of the UV light and on the
composition of the medium in which HIV
was contained. Cellfree HIV suspended in
medium was inactivated after 10 minutes
and cell-associated HIV after 30 minutes.
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But exposure of up to 60 minutes did not
completely inactivate cell-associated HIV
in the presence of blood 10.
The effects of ultraviolet (UV) light on
fungi and impression materials were tested
by Ishida et al in 1991. They found that
UV light (250 microW/cm2) killed most
Candida organisms (10(3) cells/ml) within
5 minutes. UV light (8000 microW/cm2)
killed most C. albicans (10(7) cells/ml)
within 2 minutes of exposure. Also they
tested the effect of UV light on
dimensional change and surface roughness
of impression materials (irreversible
hydrocolloid, agar, and silicone rubber).
The results showed that neither
dimensional change nor surface roughness
of the impression materials was affected.
The results of this study indicate that UV
light disinfects impression materials that
are contaminated with Candida organism
11. However investigators are in agreement
that in-vitro studies have limitations and
evaluations according to an ADA
specification will not exactly simulate the
clinical evaluation 12. As most of the
studies on impression material cross
contamination used in-vitro
methodologies.

AIM OF THIS STUDY:
is decided to be to investigate the
disinfection effects of UV and blue light
on alginate and silicon impression
materials in-vivo, for realistic evaluation.

MATERIAL AND METHODS:
UV and blue light apparatus
A locally designed and manufactured UV
apparatus from simple and available
materials in the market (fig. 1). The UV
apparatus supplied with pair of UV lamps
(8 W/cm2) fixed parallel on the top of the
chamber, connected to an electric circle
which connected to the power supply. The
drawer of the apparatus was lined with
light reflected papers to reflect the light in
all directions. For blue light test, a light
cure apparatus (Tray-Lux, model M5,
Taiwan) were used.

Figure (1) Locally designed and
manufactured UV apparatus.

Sample selection:
This study was carried out in Collage of
Dentistry in University of Kufa during the
period between 1 December 2011 to 1
October 2011.
The samples were randomly selected on
(40) students and classified into two
groups males and females (20) students
for each group according to the sex.
The students should be at the same age,
caries free and completely dentulous.

Preparation of samples:
The tested samples were grouped into:
Group 1: 20 upper impressions were taken
from 20 male and female students with an
irreversible hydrocolloid impression
material (Kromopan, Italy)
Group 2: 20 upper impressions were taken
from 20 male and female students with
heavy body  impression material
(Oramadent, Italy)
Microbiological methodology was carried
out according to Meiller et al and Atabek
et al. 13.

Collection of specimens:
All impressions were rinsed thoroughly
under clean running water in order to
remove all visible contamination, blood,
saliva, etc.
For group (1), a disposable transport
cotton swab was attached to the right side
of the impression before treatment. Then
the impression was kept in transparent
plastic package and tritely zipped to
prevent dehydration. After that the
impression was putted inside the UV



Journal of Kufa for Nursing Science Vol. (3)               No.(2)                        2013

4

apparatus for 10 minutes and then a
disposable transport cotton swab was
attached to the left side of the impression
and then repeat the impression to the
apparatus for further 10 minutes and take
another swab. The other 10 alginate
impressions were treated with blue light
for 10, 20 minutes by following the same
methods which used previously.
For group (2), all silicon impression were
tested by using the same method which
used with group (1).
Then all the swabs immediately grouped
and transferred to the laboratory for
bacteriological study.

Isolation of bacteria:
The disposable transport cotton swabs
were soaked immediately and transferred
quickly to the laboratory. Each swab was
immediately inoculated on blood agar, it
has been prepared according to McFadden
JF 14 by dissolving 40 gm blood agar base

in 1000 ml D.W. and autoclaved at 121 c0

for 15 minutes. 5 % human blood was
added after cooling the medium to 45-50

c0. This medium was used for primary
cultivation and detection the type of
hemolysis.

Culturing: inoculate the plate and

incubated aerobically at 37 c0 for 24
hours. Then microscopical examination
was carried out  included the examination
of shape, Gram stain reaction,
arrangement of cells, then the colonial
morphology and count has been studied.
With respect to the 24 hours bacterial
growth plates which showed no growth
were further incubated up to 24 hours
before deciding it as negative result.

Statistical Analysis:
The data were analyzed statistically

using Chi-square test and P-value 0.05 15.

RESULTS:
Table 1:  Type of bacteria was isolated from silicon and alginate  impressions .

The type of bacteria that isolated from silicon and alginate impressions are shown in table
(1), in which the streptococcus ssp. bacteria was shown in 35 (61.4%) of the silicon
impression and in 36 (67.92%) of the alginate impressions ,while staphylococcus ssp.

Type of impression

Type of  bacteria

Silicon alginate

No. % No. %

Streptococcus ssp. 35 61.4 36 67.92

Staphylococcus ssp. 20 35.8 17 32.07

Escherichia coli 1 1.75 0 0

Klebsiella ssp. 1 1.75 0 0

Total 57 100 53 100
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bacteria was shown in 20 (35.8%) of the silicon impression and in 17 (32.07%) of the
alginate impressions.
Escherichia coli bacteria was shown in 1 (1.75%) of the silicon impression and in 0 (0%) of
the alginate impressions. Klebsiella ssp. bacteria was shown in 1 (1.75%) of the silicon
impression and in 0 (0%) of the alginate impressions.

Table 2:  Culture result of silicon impression before and after treatment with blue
light

Culture result Positive Negative
Before treatment 10 0

After 10 minute 10 0

After 20 min 10 0

Total 30 0

X2=12.15 P≤ 0.0327

Table (2) shown the culture result of silicon impression before and after treatment
with blue light ,where there was no statistical difference.

Table 3:  Culture result of alginate impression before and after treatment with blue
light.

Culture result Positive Negative
Before treatment 10 0

After 10 minute 10 0

After 20 min 10 0

Total 30 0

X2=12.15 P≤ 0.0327

Table (3) shown the culture result of alginate impression before and after treatment with
blue light, where there was no statistical difference before and after treatment fore 10 or 20
minuets.

Table 4:  Culture result of silicon impression before and after treatment with U.V
light.

Culture result Positive Negative
Before treatment 10 0

After 10 minute 7 3

After 20 min 2 8

Total 30 0
X2 =10.658 P≤ 0.004
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Table (4) shown the culture result of silicon impression before and after treatment with UV
light ,where there was no statistical difference regarding 10 minutes exposure while there
was high statistical significant reduction in the bacterial growth after the treatment with UV
light for 20minuets with (P≤ 0.004)
Table 5:  Culture result  of alginate  impression before and after treatment with U.V
light .

Culture result Positive Negative
Before treatment 10 0
After 10 minute 10 0

After 20 min 10 0
Total 30 0

X2=12.15 P≤ 0.0327

Table (5) shown the culture result of alginate impression before and after treatment with UV
light, where there was no statistical difference. There was no statistical significant reduction
in the bacterial growth after the treatment with UV light for 10 or 20 minutes .

DISCUSSION :

The use of effective infection
control procedures and universal
precaution in the dental office and dental
laboratory will prevent cross-
contamination. Personal protection for
oral health staff and patients within
clinical environments are aimed at
preventing microbial infection and cross-
infection during dental practice. All
members of the staff are susceptible to
many diseases in the dental clinics and
laboratories. The ADA has recommended
that impression made be decontaminated
16. Studies have shown that bacterial and
viral contaminants can be effectively
controlled by disinfection 17.

There are many commonly used
disinfectants in dentistry, keep in mind
that disinfection process may sometime
affect material properties of impression
materials 18, most of the disinfectant
solutions are synthetic chemical, and may
create hazardous waste-threatening
human health and the natural
environment. There are many "green

products" available that are as effective
as traditional ones.
In this study, for the first time, the blue
light was investigated for its
antimicrobial activity, under the
condition of this study there was no
antimicrobial effect for the blue on the
alginate or silicon impressions for 10 or
20 minuets. UV light has long been
recognized as an effective method for
killing microbes, and there has been a
recent resurgence of interest in its
application, particularly in the water
industry and in disinfection of the
surfaces of food. It has advantages over
many existing disinfection methods in
not requiring chemicals or heat, and
being fast so it can be used for a surface
sterilization, it is economic and
environmentally friendly 19.
The findings of this study showed that
the use of UV light was effective method
for elimination bacterial growth when
used for 20 minuets, this finding agree
with Robert JB 1987 20, they used the UV
light as a mode of sterilization of
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complete dentures, partial dentures and a
rubber base impression contaminated
with known species of microorganisms
with killing of 100% of microorganisms
within 2 minutes. The finding of this
study coincide with the finding of Devine
et.al 200119.They obtained rapid killing
effect of the UV-generated breakers in
irradiation for 45 s which reduced viable
bacterial count in saliva by 99%, but in
this study the killing effect occur after 20
minuets this may be related to the
complex lethal mechanisms which
probably depend on interplay between
the UV wave length, heat and the
disinfected media.

Regarding the exposure time, the
results were showed that 10 min the
exposure to UV or blue light were in
effective in disinfection of the alginate or
silicon impression while 20 min exposure
was enough to give negative culture
results just for the silicon impression
with UV light.

CONCLUSION:
From this study, we conclude that the
silicon impression can be sterilized with
UV light when treated for 20 minutes.
Recommendation: According to the result
of this study, UV light may be use for
sterilization of silicon impression.
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