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ABSTRACT
Objective: The aim of the study was to determine the compliance to infection control of various dental
laboratories in Durban.
Study design: This was a qualitative survey.
Setting: Dental laboratories in Durban area, South Africa.
Subject: Registered laboratory technicians.
Study methodology: Convenient random sampling method was used.
Results: There was poor compliance to infection control procedures by most dental laboratories. Majority,
66.67%, of the dental laboratories relied on dental clinics for disinfection of dental impressions; therefore, they
did not disinfect the impressions. On the other hand, only 33.33% carried out disinfection of dental impressions
on their own. A high number (53.3%) of the respondents had disinfection areas within their dental laboratories,
6.7% had no disinfection areas while 40% depended upon dental clinics for all disinfections. About 60% of the
dental technicians had valid vaccinations against Hepatitis B Virus while 40% had no vaccination against HBV.
Conclusion: The results of this study indicated that there was substantial nonconformity to infection
control measure in all dental laboratories. There should be comprehensive inspection of dental laboratories
prior to licensing and thereafter by the South African Dental Technician Council’s inspectors to ensure that all
dental laboratories comply with the various infection control measures.

INTRODUCTION
Infection control is fundamental in a dental laboratory so that dental technicians/
technologists can be prevented from getting infected [1]. Before 1970s, infection
control was not performed in dental laboratories though there was a major concern on
handling of items from “high-risk patients”. It was later realised that microorganisms
could survive on saliva and blood and that any patient could be a source of infection.
As a result, infection control became apparent and has now resulted in impressive
protocols to prevention of disease spread in the dental of ice and laboratories [1].
Infection control in dental laboratories was irst recommended by American Dental
Association (ADA) through its recommendations and guidelines of the Centres for
Disease Control (CDC). It was published irst in 1986 and revised in 1993 [2].
A dental laboratory is an area where dental technicians/technologists can get
infected mainly from soiled impressions received from the dental clinics [3,4]. On
HTTPS://WWW.HEIGHPUBS.ORG
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the other hand, cross infection may arise among dental staff and patients from
contaminated items sent from the dental laboratories to dental clinics [5].
It is dif icult to disinfect dental casts than impressions because the microorganisms
percolate into the inner parts of these casts thus making disinfection arduous. Oral
bacteria can remain viable for as long as a week even in set gypsum. Therefore, it is
mandatory that all impressions received from the dental surgery are disinfected
[6]. Not all infected patients can be diagnosed from their medical histories, physical
examinations or readily available laboratory tests. Because of this, Centre for Disease
Control (CDC) has introduced what is known as “Universal precautions”. This means
that all human blood and saliva should be treated as if known be infectious for Human
Immunode iciency Virus (HIV), Hepatitis B Virus (HBV) and other blood borne
pathogens [7,8].
Special disinfection area

Disinfecting and working areas should be established. All work and countertops
should be cleaned and disinfected on daily basis with an appropriate surface disinfectant
and in according to the manufacturer’s directions. In this area, infection control policy
must be clearly written and displayed on the wall in form of a poster. The writing must
be precise, concise and easy to understand. The policy must be renewed annually or
whenever necessary to accommodate new disinfection techniques and eliminate the
outdated ones. A provision must be in place for occupational exposure incidents. All
incoming cases should be disinfected as soon as they are received and all containers to
be sterilized or disinfected after every use. Packing materials should be discarded to
avoid contamination [9].
Solid wastes soaked with bloody luids should be put in sealed impervious bags and
disposed according to the regulations of the local or national environmental agencies.
Technicians/ Technologists working in this area should wear clean laboratory dust
coats, face masks, protective eyewear and disposable gloves [10].
Work surfaces and equipment should be kept clean and disinfected daily. All
instruments, attachments, and materials to be used on new prostheses should be
separated from those used on prostheses that have already been inserted in the mouth.
Rag wheels should be washed and autoclaved after every use [11].
Dental laboratory technicians/ technologists may be exposed via direct contact with
non-disinfected items such as impressions through cuts and abrasions whenever these
impressions are handled without gloves and masks on. In the laboratory, infection can
be transferred from cast to the dental technician/ technologist by surface contact,
hand-pieces, burs, pumice, aerosols, unwashed hands etc. [12].
The dental laboratory has to be as safe as possible from any kind of infection. This
can be ensured by minimizing potential for disease transmission via;
a) Immunization - All dental technicians/ technologists must be immunized
against hepatitis B virus.
b) Barrier Techniques - This include washing hands with antimicrobial soap
or an alcohol based hand rub before starting to work in a dental laboratory. The same
procedure must be followed after disposing used gloves in readiness for new gloves.
While working in the dental laboratory, a dental technician/ technologist should
always use personal protective equipment such as gloves, masks, goggles, and lab
coats [10]. Utility gloves should be used when cleaning or disinfecting equipment or
surface as they are thicker and tougher than the disposable gloves. Masks, protective
eyewear or clothing must be used when there is potential for splashes, spray, spatter,
or aerosols such as when operating polishing lathes, model trimmers, motors or any
other rotary equipment. Laboratory dust coats should be won at all times during
fabrication process in the laboratory and be changed or laundered daily and should
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not be won outside the laboratory. This prevents transmission of contaminants from
outside the laboratory to laboratory [12].
A survey by Kugel et al. [13] showed that dentists and laboratory personnel did not
communicate well about the disinfection procedures they followed. There should be
an essential communication between dental laboratories and dental clinics regarding
infection control protocols. This will ensure that appropriate cleaning and disinfection
procedures are performed either in the dental of ice or laboratory so that disinfection
is ensured [14].
Disinfection

It is preferred that all disinfection procedures should be done in the dental
laboratory by well-trained dental laboratory technician/technologist. Sometimes the
disinfection status of an item is unknown. The correct disinfectant should be used
to prevent corrosion in metallic components and dimensional changes and surface
textures for impressions [7]. Dental laboratories should isolate prostheses of high-risk
patients from other laboratory work. When handling these materials, one should wear
surgical gloves and mask. All instruments and devices that come into contact with a
high- risk patient’s prosthesis must be sterilized [2].
The duration and method of disinfection depends on the potential of the impression
material to absorb water and the time lapse between impression-taking and disinfection.
Condensation silicones, addition silicones, and polysulphides should be disinfected
with disinfectants that do not cause dimensional changes for adequate times or as per
the manufacturer’s instruction. After the impression is removed, it should be poured
as soon as possible. Long immersion time of hydrophilic impressions causes leaching
out of surfactant in the hydrophilic vinyl polysiloxane thus rendering the material less
hydrophilic [15]. Polyethers are prone to dimensional changes [16] when immersed
for more than 10 minutes. Due to the hydrophilic nature, the best disinfectant for most
elastomers is 2% glutaraldehyde. It should be sprayed on the impression until it is
saturated then it is wrapped in a towel soaked with disinfectant, then put in a sealed
plastic bag for 10 minutes. The paper is removed and the impression is rinsed and
poured as soon as possible with gypsum or any other cast material [17].
Methods of disinfection

For irreversible hydrocolloids (Alginate), the recommended disinfectant is chlorine
compounds or iodophors using immersion method for less than 10 minutes. For
reversible hydrocolloids:
a) Polysulphide silicone: Immerse in glutaraldehyde, chlorine compound,
iodophors or phenolics for not more than 30 minutes.
b) Polyether: Immerse with caution in chlorine compounds or iodophors for less
than 10 minutes.
c) Zinc oxide eugenol impression paste: Immerse in glutaraldehyde or iodophors.
d) Impression compound: Iodophors or chlorine compounds or phenolic spray
[17].
Pumice must be changed after the completion of every case. At minimum the
pumice and rag wheels should be disinfected daily. The South African compensation
for occupational injuries and disease act no. 130 of 1993 states that an employee has
a right of compensation (by employer) for injuries and illnesses he/she suffers while
working. One can demand for more compensation if it is proved that the employer did
not provide enough protective equipment or the infection or if the illness was due to
negligence of the employer [18]. Therefore, dental laboratory owners should adhere
to all protective, safety, and infection control protocols to avoid meeting the costs for
treatments and compensation demands by their employees. It’s thus imperative that
infection control practice must cover all aspects of dental activities [6]. The aim of this
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study therefore, was to determine the compliance to infection control of various dental
laboratories in Durban, South Africa.

MATERIALS AND METHODS
This was a qualitative survey using infection control related questionnaires to
assess the compliant rates of various dental laboratories in Durban, South Africa.
Convenient random sampling was used. The study population were the owners of
dental laboratories in Durban area. The study sample included 15 owners of dental
laboratories registered with the South African Dental Technicians’ Council. They out
to have understood the objectives of the study and the dental laboratories out to have
been in operation for at least a year. The questionnaires were designed such that the
participants (dental laboratory owner(s) could answer them independently. There
were also provisions for additional information and or suggestions related to infection
control. A detailed explanation of the background to the study was made along with
emphasis on the anonymity of the questionnaire. The returned questionnaires were
reviewed for completeness.
Statistical analysis was conducted using the SPSS program (SPSS 16.0 for windows,
SPSS Inc., Chicago, USA). All statistical analyses were carried out at a signi icance level
of 0.05. The collected data were analysed by descriptive statistics and presented in
frequency tables. Results were compared by means of cross-tabulation and statistical
association tests.

RESULTS
The results were obtained from all the 15 participants (dental laboratory owners)
and were interpreted using the various descriptive formats. Sixty Percent (60%) of
the laboratories had been in existence for more than 10 years. More than a quarter
(26.67%) had been in operation for less than 5 years. Laboratories that had been in
existence between 6 to 10 years comprised 13.33% of the sample (Figure 1).
Among the respondents who had speci ic areas for infection control in their
laboratories, only 6.7% had undertaken refresher courses on infection control the
previous year. Forty percent of the respondents indicated that it was not applicable for
them to have a dental laboratory disinfection area (Table 1).
Nearly one third of the respondents (27%) recruited in this study were employers
in dental laboratories that had been in existence for more than 10 years. The crosstabulation below indicates the laboratories by length in existence (Table 2).

Figure 1: Bar graph showing the durations of existence of the various dental laboratories.
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Table 1: Cross-tabulation showing areas meant for disinfection only and technicians who had
underwent refresher courses.
Have you or any of your
dental technicians undergone
any refresher course on
infection control for the past
year?

Yes
Do you have a specific area
in your dental laboratory that
is meant for disinfection only?

No

not applicable
Total

Total

yes

no

Count

1

7

8

% of Total

6.7%

46.7%

53.3%

Count

0

1

1

% of Total

0.0%

6.7%

6.7%

Count

0

6

6

% of Total

0.0%

40.0%

40.0%

Count

1

14

15

% of Total

6.7%

93.3%

100.0%

Table 2: Length of existence of Dental Laboratories.
Do you have a specific area in your
dental laboratory that is meant for
disinfection only?

1-5
years

How long has your dental
laboratory been in operation?

6-10
years
11-20
years

yes

no

Count

1

1

2

4

% of Total

6.7%

6.7%

13.3%

26.7%

Count

2

0

0

2

% of Total

13.3%

.0%

.0%

13.3%

Count

2

0

3

5

% of Total

13.3%

.0%

20.0%

33.3%

3

0

1

4

20.0%

.0%

6.7%

26.7%

Count

8

1

6

15

% of Total

53.3%

6.7%

40.0%

100.0%

Count
over 20
years % of Total
Total

Total

not
applicable

Figure 2: Place of disinfection of dental impressions.
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Two-thirds (66.67%) of the correspondents indicated that dental impressions were
disinfected at the dental clinic whereas the remaining third indicated that disinfection
was done at dental laboratories (Figure 2).
When asked about the compliance of dental technicians/technologists to vaccination
against hepatitis B virus, 60% of the respondents had been vaccinated against hepatitis
B while 40% percent had no vaccination record for Hepatitis B. When asked about
the frequency of disinfection, 33.3% of the respondents indicated that they cleaned
and disinfected their dental laboratories daily, 13.33% cleaned and disinfected twice a
week, 40.00% cleaned and disinfected on a weekly basis while the remaining 13.33%
cleaned and disinfected monthly (Figure 3).
The 13.3% of dental laboratories that were cleaned once a month had been
in existence between 6 to 20 years (Table 3). The general trend observed was that
cleaning and disinfection was done by dental laboratories that had been in existence
for some time, but not as often as it is required.
There was a 2:1 ratio of no: yes responses regarding the time period in which
laboratory cases were completed. There were 66.67% of the respondents who did not
believe that completing laboratory cases (work) in a shorter time greatly affected the
infection control barrier systems (Figure 4).

Figure 3: A Pie chart indicating the frequencies of cleaning and disinfecting dental laboratories.

Table 3: Correlation between the length of existence and the frequencies of cleaning and disinfecting
of the dental laboratories.
How often do you clean and
disinfect your dental laboratory?
daily
1-5 years

How long has your dental
laboratory been in operation?

6-10 years
11-20 years
over 20
years

Total

Count

1

% of Total 6.7%

twice a
week
0

3

0

4

.0%

20.0%

.0%

26.7%

Count

0

1

0

1

2

% of Total

.0%

6.7%

.0%

6.7%

13.3%

Count

2

% of Total 13.3%
Count

2

% of Total 13.3%
Count

5

0

2

1

5

.0%

13.3%

6.7%

33.3%

1

1

0

4

6.7%

6.7%

.0%

26.7%

6

2

2

% of Total 33.3% 13.3%
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Figure 4: A pie chart showing the Yes and No responses regarding rush cases that could jeopardize infection
control barrier system.

Figure 5: A graph showing the percentages of responsibility of dental laboratory employers for treatment costs of
dental laboratory-related illnesses incurred by their dental technicians.

Do you provide masks to your employees as…

93.3

Do you provide goggles to yor employees as…

93.3
66.7

Do you provide gloves to your employees as…
46.7

Do you provide lab coats to your employees…

40.0

Do you follow inĨĞĐƟon control measures in…
.0

20.0

40.0

60.0

80.0

100.0

Percent

Figure 6: The percentage use of the various protective, safety and infection control measures.

Among the correspondents, 53.33% of the employers were not responsible for the
treatment of dental laboratory-related infections incurred by their dental technicians
while 46.67% would incur the cost of treatment of such infections (Figure 5).
The most common forms of protective gear provided to employees were masks
and goggles (each 93.3%). Two thirds (66.7%) of the respondents indicated that
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Table 4: The various correlations.
Statement 1

Statement 2

Correlation

Where do your impressions get
disinfected?

Do you have a specific area in your dental
laboratory that is meant for disinfection only?

-.645**

Do you have a specific area in your
dental laboratory that is meant for
disinfection only?

How often do you clean and disinfect your
dental laboratory?

.557*

Is your dental laboratory responsible for
How often do you clean and disinfect
treatments of dental laboratory related
your dental laboratory?
infections incurred by your dental technicians?

-.587*

gloves were also provided. Slightly less than half (46.7%) of the respondents were in
laboratories that issued laboratory dust coats. Only 40% of the laboratories followed
infection control measures (Figure 6).
Positive correlations indicated that there was a directly proportional relationship
between the variables. The second set of statements had a correlation of 0.557. This
means that more cleaning and disinfection took place when laboratories had a dedicated
disinfection area. The other sets of results had negative correlations (Table 4). This
implied an inverse relationship. For example, for the third set of statements, the less
often laboratories were cleaned, the more likely the laboratory would be responsible
for the treatment of dental laboratory-related infections incurred by their technicians
(r = -0.587). There was a signi icant relationship between following infection control
measures and having a speci ic disinfection area in the laboratory (P values =0.025).

DISCUSSION
Currently, in the context of universal precaution, it is imperative to consider
impressions and stones as an eminent risk of contamination [19]. The results of the
present study indicated that there was poor compliance to infection control procedures
by most dental laboratories. This is because none of the 15 dental laboratories
had 100% compliance to infection control. This could be as a result of inadequate
knowledge on infection control by most dental laboratory owners. This inding is in
concurrent with a study in the United States which indicated a great deal of mystery
surrounding impression disinfection techniques used by dental laboratories [13].
There were 66.67% of the dental laboratories that relied on dental clinics for the
disinfection of the impressions brought to their dental laboratories; therefore, they did
not disinfect impressions. This could be as a result of lack of proper communication
between dental clinics and these dental laboratories. The remaining 33.33% carried
out disinfection of all impressions in their dental laboratories. This is in contrast with a
study by Nabila et al. who recorded that more than 84.00% of the technicians personally
disinfected their impressions [20]. This study, therefore shows poor communication
between dentists and the dental laboratories which is similar to Kugel et al. [13] who
concluded that almost half of the laboratory directors received inadequate instruction
in regard to disinfection techniques. For the purposes of avoiding confusion whether an
impression had been disinfected or not, as well as prevention of duplication of services,
the dental laboratories should essentially communicate regarding the status of every
item that is send out of their respective dental clinics. A written communication should
be tagged on every impression or prosthesis indicating that it has been disinfected
with a speci ic disinfectant for a certain period. The absence of such a tag should imply
that the item was not disinfected.
A high number (53.3%) of the respondents had disinfection areas within their dental
laboratories, 6.7% had no disinfection areas and 40% depended on the dental clinics
for all disinfections. This inding could be as a result of lack of proper guidelines on
handling of dental impressions/specimens. For the dental laboratories that carried out
disinfection despite not having special disinfection areas, disinfection was performed
in the dental plaster rooms. This is considered an eminent risk because it can result in
cross-infection between newly received impressions and the disinfected ones.
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Concerning the use of personal protective equipment, there was 93.3% compliance
use of goggles and masks and 66.7% and 46.7% for gloves and dust coats respectively.
These igures are higher than what was found in previous studies in which 35.00%
[21] and 8.70% [20] of the technicians put on all the recommended protective gear.
This could mean that dental technicians were aware of personal protective equipment.
For example, face masks prevent inhalation of aerosols whose particle sizes could
be as small as 50 microns. Furthermore, the use of lab coats and gloves are equally
important because they prevent cross-contamination.
About 60% of the dental technicians who shared in this study said that they had
valid vaccinations against hepatitis B virus; this inding is almost similar to a study
done in Saudi Arabia (63.00%) [20], but higher than former studies where just 10.00%
[21] and 24.4% [22] of the technicians had received HBV vaccination. This means
that majority of the dental technicians in Durban had received sensitization about
HBV, a virus which is spread through contact with blood or certain body luids of an
infected person. On the other hand, 40% of the dental technicians had no record of
HBV vaccination. This is a purpose for interest, because it means that this group of
dental technicians are disposed to infection with HBV. Furthermore, they did not use
any protective and safety measures while working. This igure is higher compared to a
study done in Saudi Arabia where 17.39% of the technicians didn’t receive Vaccination
for HBV [20].
Centre for Disease Control and Prevention (CDC) suggested that work surfaces
and equipment should be cleaned and decontaminated with a suitable liquid chemical
germicide following accomplishment of work activities [23,24]. From the results of this
study, 33.33% of the respondents cleaned and disinfected their dental laboratories
daily, 13.33% did it twice a week and monthly while 40% cleaned and disinfected
weekly. This is a worrying practice that renders the rest of the precautions useless
because the already disinfected items could be re-infected by the microorganisms,
which can be viable for as long as seven days on surfaces as well as in the atmosphere.
For full compliance to disinfection procedures, dental laboratories should be cleaned
and disinfected daily.
Many (93.3%) of the respondents had not undergone any refresher course/training
on infection control the previous year. Only one respondent (6.7%) indicated that he
had undergone such training. This could mean that either there were no refresher
courses on infection control at that time or the available courses were costly. Lack of
time to enrol for refresher courses could also have contributed to the low number of
technicians who had undertaken refresher courses.
Laboratory work which is brought to the dental laboratory to be completed within
a short time, otherwise known as ‘rush cases’, is said to jeopardize the infection control
barrier system. There were 66.67% of the respondents who indicated that rush cases
did not affect the adherence to the infection control barrier system while 33.33% of the
respondents believed that rush cases jeopardized the infection control barrier system.
This implies paucity of knowledge regarding rush cases among dental technicians.
Majority, 53.33%, of the respondents said that they were not responsible
for the treatment costs of dental laboratory-related infections incurred by their
dental technicians/technologists while the remaining 46.67% acknowledged the
responsibility. This is contrary to the conditions of employment in accordance with
South African Dental Technicians Act 17 of 1979 which states that it is the responsibility
of the employer to meet the treatment costs of their employees [18]. This could mean
non-compliance to the Act and there for this calls for sensitization on the 1979 Act.

CONCLUSION
The results of this study indicated that there was substantial nonconformity
to infection control measure in all dental laboratories. There should be thorough
inspection of the dental laboratories prior to licensing and thereafter by the South
African Dental Technician Council’s inspectorate to ensure that all dental laboratories
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comply with the various infection control measures.

RECOMMENDATIONS
Mandatory infection control continuing education courses and seminars should be
conducted to update the dental technicians on the current infection control protocols.
This will expand conformity to infection control principles. This research can be used
as a source for additional multi-centre studies to reveal nonconformities with all
suggested infection control programs by dental technicians as well as communication
between dental technicians and dental clinics.
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