Efficacy of various chlorhexidine disinfecting agents on the reduction
of bacteria and dimensional stability of alginate impression material
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Abstract:

Contaminated dental impression with saliva and blood provide a risk of cross
infection for the dentist and dental laboratory staff. Microorganism from oral cavity in
facts can survive on the impression surface and can be transferred to the stone
castsThe aim of the study: To determine the effect of immersion of Chlorhexidine
disinfection procedure on the contamination and dimensional stability of alginate
impression materialMaterials and methods: 40 volunteer students were selected
from Dental Department in the Collage of Medical and Dental Technologies in
Baghdad with age ranged from 18-22 years (20 females and 20 males). The students
have been classified into 4 groups each group of 10 students.After taking impression
of upper dental arch by alginate, the impressions of the first group were immersed in
tap water for 10 minutes (the control group). The second group impressions were
Glaxosmithkline group of companies United (immersed in Corsodyl mouthwash

(Chlorhexidine digluconate 0.2%) for 10 minutes. The third group )Kingdom
mouthwash (Chlorhexidine )zak DNV Syria(impressions have immersed in
digluconate 0.12%) for 10 minutes. The fourth group impressions were immersed in
Almansor company Iraq Baghdad) (Chlorhexidine digluconate (Almansor mouthwash
0.2%) for 10 minutes.ll these impressions were swabbed and inoculated into blood
agar plates, plates were incubated and examined for the bacterial colonies growthsThe
second part of the study was to investigate the effects of disinfection solutions
(different types of Chlorhexidine) on the dimensional stability of alginate impression
material. forty specimens were immersed in 4 different solutions groups : group 1
immersed for 10 minutes in tap water (control group), group 2 immersed for 10
minutes in Corsodyl mouthwash (Chlorhexidine digluconate 0.2%) , group 3
immersed for 10 minutes in zak mouthwash (Chlorhexidine digluconate 0.12%) |,
group 4 immersed for 10 minutes in Almansor mouthwash (Chlorhexidine
digluconate 0.2%)Results: the contamination frequency were compared for statistical
significance, the alginate (irreversible hydrocolloid) showed contamination in tap
water and there was a significant reduction of bacterial growth with Chlorhexidine
mouth wash. Corsodyl brand type has superior antibacterial effect over the other two
types. There was no significant differences in the dimensional changes test between
different types of Chlorhexidine and tap water. Disinfectants techniques by immersion
alginate dental impression for 10 minutes caused no significant dimensional
change.Conclusion: the use of Chlorhexidine disinfection after taking alginate dental
impression is a good measure in reduction of contamination and cross infection and
have a minute effect on dimensional stability and is recommended as step in
protecting dentist and dental laboratories teams.Key words: Chlorhexidine, alginate

impression, cross infection, dimensional stability
Introduction:

Impression materials that have been exposed to contaminated saliva and blood
provide a significant source for cross contamination. Microorganism from oral cavity
in facts can survive on the impression surface and can be transferred to the stone
casts[Powell et al 1990; Mitchell et al 1978]. Moreover simple washing with water or
rinsing in running water does not completely remove contaminating organisms from



the impression.[Rice et al 1991; McNeil et al 1992; Beyerle et al 1994To achieve
infection control in the dental office and dental laboratory it has been suggested that
impressions made in dental office should be disinfected before they send to dental
laboratory.[Samaranyake et al 1991 ;Mitchell et al 1997; McNeil et al 1992]
When considering methods and product for disinfecting impressions, two factors are
important : the antibacterial efficacy of disinfecting procedures and the effect of these
procedures on the dimensional stability of the impression material. Disinfection by
immersion has been recognized as more effective and reliable than disinfection by
spray.[Council 1992; Kohn et al 2003]Immersion the disinfection solution comes in
contact with all surfaces of the impression material and tray. However maybe
subjected to dimensional changes which may have direct effects on the prosthesis
results achieved in dental practice.[ Council 1991; Al-Omaeri et al 1998 ; Lepe and
Johnson 1997; council 1988]hlorhexidine antiseptic is a chemical antiseptic, effective
on both gram positive and gram- negative microbes and some viruses, the mechanism
of action is membrane disruption. Chlorhexidine is often used as an active ingredient
in mouthwash intended to be effective against dental plaque and oral bacteria. It has
been shown to have immediate bactericidal action and prolong bacteriostatic action
due to adsorption onto the pellicle coated enamel surface.[ Powell et al 1990;
Gerhardt and Saydiskis 1991; Rice et al 1991; Kern et al 1993 ; Langenwalter et al
1990]

Materials and methods
The study was conducted on selected forty volunteer students from Collage of
Medical and Dental Technologies in Baghdad with age ranged from 18-22 years (15
females and 15 males). The students were classified into 4 groups. The
antimicrobial effect study against two types of bacteria (Streptococcus mutans and
lactobacilli) was carried out.The blood agar culture media was prepared according to
the details that were supplied with the product manufacturer.After taking impression
with alginate (chromic Italy) for upper dental arch then a swab was taken from the
impression and send it for bacteriological culture blood agar (Himedia laboratories
Ptv Ltd. India) test then we immerse each group in different solutions that is:

1. Group A:immersed for 10 minutes in tap water (control group)

2. Group B:immersed for 10 minutes in Corsodyl mouthwash (Chlorhexidine
digluconate 0.2%) Glaxosmithkline group of companies United Kingdom.

3. Group C: immersed for 10 minutes in Almansor mouthwash (Chlorhexidine
digluconate 0.2%) Almansor company lraq.

4. GroupD : immersed for 10 minutes in Zak mouthwash (Chlorhexidine
digluconate 0.12%) DNV Syria.

Then another swab taken from each cast for cultivation on blood agar and then studied
for growth of Streptococcus mutans and lactobacilli . figure (1)Another part of this
study was made for testing dimensional stability with a standardized stainless steel die
, recommended by the American Dental Association (ADA) specification no .19 (23)
and in accordance with international standard 1SO 4823 (24), was used for
impression making. The metal die was marked with 3 horizontal lines intersected by 2
vertical lines.



The impression material was placed on the metal die and compressed by a

Figure (1): blood agar dish with bacteriBPypBuygne sheet

and rigid ,flat ,glass plate . sufficient force was applied to seat the plate firmly
against the mold.

According to the ADA specification no.19 (23) and the International Standard 1SO
4823(24) dimensional stability was assessed by measuring the d1-d2 distance (from
the inner profile of line d1 to the inner profile of line d2) figure 2
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Fig. 2 Schematic illustration of the stainless steel test die showing the distance

between the inner profile of Line d1 and the inner profile of Line d2 (d1-d2

distance). The width of vertical lines (d1 and d2) is 0.075 £ 0.008 mm, whereas
the distance between the lines d1- d2 is 25 mm.

Measurements were taken by one investigator with a microscope (Olympus SZX9,

Olympus, Tokyo, Japan) graduated at 8xmagnification and provided with a digital

micrometer (Mitutoyo, Hampshire, UK) to the nearest 0.001 mm.

The test specimens were measured at four different groups:

1. Group a: immersed for 10 minutes in tap water (control group)

2. Group b: immersed for 10 minutes in Corsodyl mouthwash (Chlorhexidine
digluconate 0.2%) Glaxosmithkline group of companies United Kingdom.

3. Group c: immersed for 10 minutes in Almansor mouthwash (Chlorhexidine
digluconate 0.2%) Almansor company Irag.



4. 4.Group d: immersed for 10 minutes in Zak mouthwash (Chlorhexidine
digluconate 0.12%) DNV Syria.

The percentage of change of the measurements for all groups was calculated using the
following formula:

(d1-d2) - (d1-d2)
(d1-d2) X100

Results
Antimicrobial activity results for immersion in different disinfectant solution is
summarized in table 1and 2; figure3 and 4
0.05), after immersion of the alginate dental <There was a significant differences ( P
impression in the different surface treatment , the high percent of lactobacilli bacteria
in tap water group and lower percent in the chlorhexidine (UK) which had the high
antibacterial activity about 100% than other groups. While Zak chlorhexidine group
has 80% and Almansor chlorhexidine 40%. The analogous and similar outcome for
antimicrobial activity test for Streptococcus mutans is presented in table 2. The result
indicated a significant difference between the groups. The potency in antimicrobial
activity from the highest group to the lowest group was chlorhexidine of corsidyl
(UK), chlorhexidine Zak (Syria), chlorhexidine almansor (lrag), then the tap
0.05) effects on >water.Table 3and 4and figure 6 indicate the non significant ( P
dimensional stability of alginate impression specimen after immersion in different
disinfectant solution. There is non-significant difference between groups. Only the tap
water group with chlorhexidine corsidyl (UK)has a significant difference.

Table 1 Types of surface treatment anti-microbial activity test against
lactobacilli

Anti-microbial activity
test against

Sta. |actobacilli

Positive Negative Total
Types of Tap water N 5 5
surface % 100.0% 100.0%
treatment Chlorohexidine N 5 5
0.2% (U.K) %
100.0% 100.0%
Chlorohexidine N 3 2 5
0.2% % 60.0% 40.0% 100.0%
Zak 0.12 % N 1 4 5
(Syria) % 20.0% 80.0% 100.0%
Total N 9 11 20
% 45.0% 55.0% 100.0%
Value df P-v alue
Chi-Square 11.919 3 ] 0.008 HS




*positive: resist antimicrobial solution,
* Negative: sensitive antimicrobial activity
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Figure 3 The antimicrobial activity test against lactobacilli

Table 2 anti-microbial activity of different types of antiseptics against
Streptococcus mutans

Anti-microbial activity
test against

tr-——""" """
h Streptococcus mutans

p
Positive Negative Total
Types of Tap water N 5 5
surface % 100.0% 100.0%
treatment  ~chiorohexidine N 5 5
0.2% (U.K) %
100.0% 100.0%
Chlorohexidine N 3 2 5
0.2% (ALMansure) o4 60.0% 40.0% 100.0%
Zak 0.12 % (Syria) N 1 4 5
% 20.0% 80.0% 100.0%
Total N 9 11 20
% 45.0% 55.0% 100.0%
Value df P-value
Chi-Square 11.919 3 10.008 HS

* positive: resist antimicrobial solution,
* negative: sensitive antimicrobial activity



120
110
100 -
90 1
80 1
70
60
50 1
40
301
20

10 1

antimicrobial activity test against Streptococcus mutans4Figure

IlTap water

(UK)

(AL-Mansure)

Types of surface tre

[Echlom hexidine 02 %

!Ichlono hexidine 0.2 %

Table 3. dimensional accuracy for the 4 groups

Dimensional accuracy test (%)
ANOVA
Range test
N Mean Std. Deviation | Std. Error Minimum Maximum (P-value) Sig.
Tap water 5 94.00 5.48 2.45 85 100
Chlorohexidine
0.29% (U.K) 5 100.00 .00 .00 100 100
Chlorohexidine
0.29% (ALMansure) 5 95.40 5.81 2.60 85 98 .066 | NS
Zak 0.12 % (Syria) 5 99.80 .45 .20 99 100
Total 20
Dependent Variable: Dimensional accuracy test (%)
Table 4 the least significant differences (LSD)
Types of surface LSD test
treatment P-value Sig.
Tap water Chlorohexidine
0.2% (U.K) 031 ]S
Chlorohexidine
0.2% (ALMansure) 588 | NS
Zak 0.12 % (Syria) .036 | S
Chlorohexidine Chlorohexidine 088 | Ns
0.2% (U.K) 0.2% (ALMansure) )
Zak 0.12 % (Syria) .938 [ NS
Chlorohexidine Zak 0.12 % (Syria)
0.2% (ALMansure) 101 | NS
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Discussion

The risk of cross-infection from a patient to the dentist and dental technician is a
topic of interest for the researcher for ideal antiseptic used in as mouth wash. In order
to protect all the members of the dental team, a high standard of hygiene and
disinfection of dental equipment, including dental impressions is recommended.
[Council on Dental Materials 1988]hrough a questionnaire addressed to dental
technicians in the united kingdom , Jagger et al. founded that only 4% of the
laboratories received disinfected impressions, whereas 56% of the laboratories did not
know if impressions coming from the dental offices had been previously disinfected.
Therefore, most of the laboratories (approximately 94%) usually disinfected the
impressions they received there is no available data in our country about the
disinfecting of alginate dental impression that will be send to dental laboratories a
future study is therefore suggested. [Jagger et al 1995, Kugel et al 200]) variety of
disinfection solutions and regimes were highlighted both within and between dental
hospitals. Several of the disinfecting solutions currently being used have not been
specifically tested for efficacy with impression materials. [ Blair and Wassell
1996]The result of this study come in harmony with Casemiro et al suggest that the
method of preparing irreversible hydrocolloids (alginate) with a 0.2% digluconate
chlorhexidine solution is effective methods to reduce cross-contamination caused by
dental impressions. The results get nearer the results of Turhan et al who find that
chlorhexidine is effective in reduction bacteria growth after taking dental impression.
[Casemiro et al 2007 ;Turhan2007]In this study we used the immersion of alginate
dental impression in disinfecting agent rather than spraying the disinfecting agent over
the dental impression as recommended by Oderinu et al and Jagger etal in which
delegated procedure might needed when using disinfecting spray this research the.
[Jagger et al 2007 ; Oderinu et al 2007]From the standpoint of dimensional change,
the results appear in conformity with Yilmaz et al and as the stated the disinfectants
tested for 10 minutes caused no significant dimensional change in the alginate
impression materials, And Oderinu et al whom stated disinfection of alginate
impressions by immersion techniques for ten minutes will produce casts with minimal
dimensional changes. [Yilmaz 2007; Oderinu et al 2007]However, especially after
the long-term immersion in the disinfecting solution encourages water absorption
phenomena in the case of the so-called hydrophilic impression materials and chemical
interactions between impressions and disinfectants may occur, but they do not appear
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to influence the dimensional behaviour of the impression material. Different
impression disinfection methods have only a marginal influence on dimensional

stability and surface quality of dental casts. [Kotsiomiti 2008 ; Bock 2008]
Conclusion:

The use of Chlorhexidine disinfection after taking alginate dental impression is a
good measure for reduction of contamination and cross infection and have a minute
effect on dimensional stability. It is recommended that all impressions should at least
undergo a disinfecting procedure by immersion in 0.2% Chlorhexidine for a minimum

period of 10 minutes.
References:

Powell GL, Runnels RD, Saxon BA, Whisenant BK (1990) The presence and

identification of organisms transmitted to dental laboratories. J Prosthet Dent 64,

235-237

Gerhardt DE, Sydiskis RJ (1991) Impression materials and virus. J Am Dent
Assoc 122, 51-54

Rice CD, Dykstra MA, Gier RE, Cobb CM (1991) Microbial contamination in
four brands of irreversible hydrocolloid impression materials. J Prosthet Dent 65,
419-423

Samaranayake LP, Hunjan M, Jennings KJ (1991) Carriage of oral flora on
irreversible hydrocolloid and elastomeric impression materials. J Prosthet Dent 65,
244-249

Mitchell DL, Hariri NM, Duncanson MG Jr, Jacobsen NL, McCallum RE
(1997) Quantitative study of bacterial colonization of dental casts. J Prosthet Dent
78, 518-521

McNeil MR, Coulter WA, Hussey DL (1992) Disinfection of irreversible
hydrocolloid impressions:a comparative study. Int J Prosthodont 5, 563-567

Beyerle MP, Hensley DM, Bradley DV Jr, Schwartz RS, Hilton TJ (1994)
Immersion disinfection of irreversibile hydrocolloid impressions with sodium
hypochlorite. Part I: microbiology. Int J Prosthodont 7, 234-238

Council on Dental Materials, Instruments and Equipment (1991) Disinfection of
impression. J Am Dent Assoc 122, 110

Kern M, Rathmer RM, Strub JR (1993) Threedimensional investigation of the
accuracy of impression materials after disinfection. J Prosthet Dent 70, 449-456

ADA Council on Scientific Affairs and ADA Council on Dental Practice (1996)
Infection control recommendations for the dental office and the dental laboratory.
J Am Dent Assoc 127, 672-680

Al-Omari WM, Jones JC, Wood DJ (1998) The effect of disinfecting alginate
and addition cured silicone rubber impression materials on the physical properties
of impressions and resultant casts. Eur J Prosthodont Restor Dent 6, 103-110



Kohn WG, Harte JA, Malvitz DM, Collins AS, Cleveland JL, Eklund KJ (2004)
Guidelines for infection control in dental health care settings/2003. J Am Dent
Assoc 135, 33-47

Lepe X, Johnson GH (1997) Accuracy of polyether and addition silicone after
long-term immersion disinfection. J Prosthet Dent 78, 245-249

Council on Dental Materials, Instruments and Equipment, the Council on Dental
and Practice, Council on Dental Therapeutic (1988) Infection control
recommendation for the dental office and the dental laboratory. J Am Dent Assoc
116, 241-248

Langenwalter EM, Aquilino SA, Turner KA (1990) The dimensional stability of
elastomeric impression materials following disinfection. J Prosthet Dent 63, 270-
276

Jagger DC, Hugget R, Harrison A (1995) Crossinfection control in dental
laboratories. Br Dent J 179, 93-96

Kugel G, Perry RD, Ferrari M, Lalicata P (2000) Disinfection and
communication practices: a survey of U.S. dental laboratories. J Am Dent Assoc
131, 786-792

Blair F M ,Wassell R W : A survey of the methods of disinfection of dental
impressions used in dental hospitals in the United Kingdom. British Dental
Journal 180, 369 - 375 (1996)

Casemiro LA, Pires-de-Souza Fde C, Panzeri H, Martins CH, Ito 1Y.” In vitro
antimicrobial activity of irreversible hydrocolloid impressions against 12 oral
microorganisms” Braz Oral Res. 2007 Oct-Dec;21(4):323-9

Turhan Bal B, Yilmaz H, Aydin C, Al FD, Sultan N. : Efficacy of various
disinfecting agents on the reduction of bacteria from the surface of silicone and
polyether impression materials. Eur J Prosthodont Restor Dent. 2007
Dec;15(4):177-82.

Oderinu OH, Adegbulugbe IC, Shaba OP. Comparison of the dimensional
stability of alginate impressions disinfected with 1% sodium hypochlorite using
the spray or immersion method. Nig Q J Hosp Med. 2007 Apr-Jun;17(2):69-73.

Jagger DC, Vowles RW, McNally L, Davis F, O'Sullivan DJ. The effect of a
range of disinfectants on the dimensional accuracy and stability of some
impression materials. Eur J Prosthodont Restor Dent. 2007 Mar;15(1):23-8.

Yilmaz H, Aydin C, Gul B, Yilmaz C, Semiz M. Effect of disinfection on the
dimensional stability of polyether impression materials. J Prosthodont. 2007 Nov-
Dec;16(6):473-9. Epub 2007 Aug 29.

Kotsiomiti E, Tzialla A, Hatjivasiliou K. Accuracy and stability of impression
materials subjected to chemical disinfection - a literature review. J Oral Rehabil.
2008 Apr;35(4):291-9.


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Casemiro%20LA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Pires-de-Souza%20Fde%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Panzeri%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Martins%20CH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ito%20IY%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Braz%20Oral%20Res.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Turhan%20Bal%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yilmaz%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Aydin%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Al%20FD%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sultan%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Eur%20J%20Prosthodont%20Restor%20Dent.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Oderinu%20OH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Adegbulugbe%20IC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Shaba%20OP%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Nig%20Q%20J%20Hosp%20Med.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Jagger%20DC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Vowles%20RW%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22McNally%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Davis%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22O'Sullivan%20DJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Eur%20J%20Prosthodont%20Restor%20Dent.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yilmaz%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Aydin%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gul%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yilmaz%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Semiz%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'J%20Prosthodont.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kotsiomiti%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Tzialla%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hatjivasiliou%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'J%20Oral%20Rehabil.');

Bock JJ, Fuhrmann RA, Setz J. The influence of different disinfectants on
primary impression materials. Quintessence Int. 2008 Mar;39(3):e93-8.
o sl IR g LSl (adas e Ladal) ARBAAY cpasusan ) oIl ) 63 Belis
Cudaly) Ul dagda 5ala

Gl b ) (550l JEBY 1 lad 055 o Sy G sall 23 (e ) Hlalll e (i) clagla & 515
Ol danda o Guaili 0f (a pall wd Jaba 5 g gall il s Saall (S5, Gl Sl yiida (A Galalall g
Agea i) Q8 ) Ja o Sa
&) 55N Calitiay GoamaSan SIS aley Axalall Jalad) Al g dndall Bale yee ils s sl Jall cpa Cingl)
O IS sl il Al ) GllaS s ( alginatecuinl¥)iaudll sale 3 L Sl o ga s Sle 381 5
Al 33l A ol Al e
1kl g 3 sal
O iy | dplall 4il) AL ) a3 (e Le slaie 40 Jlsia) o sl Jal) (e JgY) 5 )
Aaphall 330 2ay O 10 e e IS malae 4 () Gl and G 205 5583 20 pgie 230(22-18) e
L8 10 Bl s dial) slay < yat A5V Ae ganall | Jagaad (o sledl @lall g Ul () CupiadY) salay
(3aaiall ASladll pina Jodrs )5S & 5)CpansSan ) 5ISH Balay O jad Al Ao sanal) (Al de ganall)
(L5 g &l £ 5) S ) 5ISI Balay el 4G de panall (3585 10 32l 5 9%60.2 3-S5
(3 g ) suaiall g 5i)CpanSn ) SIS Balay el Ayl Hl) Ao ganall (338 10 32al 5 %60.12 S 5%
il LSV O paa Lol gl b i ) 5y i) o2a JS (e daise cdA) (3180 10 52l 5 %0.2 S S
el S yaxiad
e Chlorhexidinecs ditise g sif juehaill J slae &l 5l o 5am O G ¢ Ayl e D 6 5l
4V oda el s i) daida 5ol (e 23 5 40 Uleain] Coaa ((alginate ) s3al saad) ) gyl
et Al de ganall (bl Ao sanall) (3383 10 s2aly diiall elay et 5V Ae sanall padlae
A de panall (@183 10 324l 5 960.2 S s (3aaiall Aslaall pia iy )5S & 55 Opresn 51 3alay
G et Al Il Ao ganall | (3383 10 33415 %6012 S 5 (Loswe g &l 5 & 53)0aanSn ) 5ISH 5alay & e
(B8 10 3315 960.2 5SS (B gia ) graiall g ) CpanSan ) IS Balay
Ao saaall (B onsipall saill (820 d (alias) s g ddiadl cla (8 Lia iy | gad 5 L3 2a g 2 il
Al el Siiae 50 L allaaiall ASkeal) aiva Qi ) oS & si)cpaaSn ) o0 Balay < e A A0
Al £ 33 G Al il 8 Al CILONA) a5 a5 0o AY) (e 5 e (356
) 4l ¢l 5 Chlorhexidine J
Sl (s 8 as el ja) alginate glisd) Aak 331 a3 Chlorhexidine Jebe Jlesiv) &) :Aaial
deliva 8 Colalall dpia i€ e o)) Sy, (sl DA (e s ol L Al (5 524l
Q) delia Jlae B i g Ll bkl (e lwY)

10


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bock%20JJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Fuhrmann%20RA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Setz%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Quintessence%20Int.');

