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Abstract

The aims of this research were to measure the environmental conditions, and to survey the
type and amount of microorganisms in the medical science laboratories of Faculty of Medicine,
Thammasat University. The experiment was done by measuring the temperature, relative humidity
and air exchange rate for an hour before microbial air sampling. The air sample was collected by
using settle plate method in the morning and afternoon. This results showed that anatomical
laboratory had highest temperature, relative humidity and highest the average amount of
microorganism in the both times. Comparison with the index of microbial air contamination (IMA),
it was found that the average amounts of fungi were higher than an acceptable range. However,
they were significantly reduced after cleaning the laboratory room (p<0.05). Moreover, the results
of microbial identification and analysis showed that the main bacteria were Staphylococcus sp.,
followed by Bacillus sp. whereas the predominant fungi were Aspergillus sp., followed by Penicilium
sp. These microorganisms are generally found in environment and reside as the normal flora on
human skin, animals or objects with no harm to human. However, it can cause allergy or negative
outcome on some patients with respiratory diseases. In summary, the quantity of microorganisms
in the air in the laboratory room depends on several factors such as temperature, relative humidity,

air exchange rate and laboratory cleanliness.
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Table 1 Maximum acceptable levels of index of microbial air contamination (IMA) in environment

at risk
IMA values | CFU/dm?/h Class In place at risk

Ultra clean room; reverse isolation, operating room for

0-5 0-9 Very good |joint replacement, some procedure of electronics and
pharmaceutical industries

605 10.39 . Clean room; conventional operating theatres, continuous
care unit, dialysis unit

26-50 40-84 Fair Day hospital, hospital wards, food industries, kitchens

51-75 85-124 Poor Facilities

276 >125 Very poor |-
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Table 2 The averages of microorganisms and environmental conditions in laboratory

Sampling Bacteria Fungi Temperature | Humidity [Air exchange rates
Laboratory .
period | (CFU/dm%h+SD) | (CFU/dm%h=SD) |  (°C+SD) | (% RHSD) | (m*/hr/m?+SD)
09:00-10:00 0.90+1.23 1.58+1.19 27.3+1.15 44.6+3.52 11.7+2.00
Physiological
13:00-14:00 0.99+1.35 0.84+0.96 27.5+0.80 42.7+4.82 11.5+2.05
09:00-10:00 6.36+11.49 1.29+1.26 25.1+0.37 51.8+3.63 11.7+£3.25
Biochemical
13:00-14:00 3.89+7.67 1.82+1.21 25.1+1.85 45.1+1.77 11.4+3.18
09:00-10:00 1.16+0.85 1.01+0.64 27.1+0.57 50.3£5.70 17.1+5.82
Microbiological
13:00-14:00 0.88+0.91 0.44+0.41 27.0+0.87 51.1+5.46 16.8+5.83
Anatomical | 09:00-10:00 10.35+3.99 309.09+170.57 28.5+0.13 80.1+1.17 NA
(before cleaning)| 13:00-14:00 5.48+2.53 185.38+74.15 29.9+0.26 74.6+2.68 NA
Anatomical 09:00-10:00 8.39+3.77 26.06+12.98 31.3+0.20 68.0+1.33 NA
(after cleaning) | 13:00-14:00 9.79+5.93 25.88+8.66 31.3+0.45 64.7+1.95 NA
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Table 3 Relationship between amounts of microorganisms in laboratory at various sampling periods

Sampling Bacteria Fungi
Laboratory
periods X (CFU/dm#/h) | IMA | pvalues* | X (CFU/dm%h)| IMA | p-values*
09:00-10:00 0.90 Very good 1.58 Very good
Physiological 0.711 0.001*
13:00-14:00 0.99 Very good 0.84 Very good
09:00-10:00 6.36 Very good 1.29 Very good
Biochemical 0.104 0.088
13:00-14:00 3.89 Very good 1.82 Very good
09:00-10:00 1.16 Very good 1.01 Very good
Microbiological 0.290 0.004*
13:00-14:00 0.88 Very good 0.44 Very good
Anatomical 09:00-10:00 10.35 Good 309.09 Very poor
0.010* 0.074
(before cleaning) |  13:00-14:00 5.48 Good 185.38 Very poor
09:00-10:00 8.39 Very good 26.06 Good 0.974
(after cleaning) 0.574
13:00-14:00 9.79 Very good 25.88 Good

*statistical significance at level 0.05

Table 4 Relationship between amounts of microorganisms in laboratory at various sampling periods

Anatomical | Before/after Bacteria Fungi
Laboratory cleaning X (CFU/dm?/h) IMA p-value* | X (CFU/dm?%/h) IMA p-value*
Before 10.35 Good 309.09 Very poor
09:00-10:00 0.338 0.001*
After 8.39 Very good 26.06 Good
Before 5.48 Good 185.38 Very poor
13:00-14:00 0.069 0.000%
After 9.79 Very good 25.88 Good

*statistical significance at level 0.05

Percentage of microorganism

Type and amount of microorganism in laboratory

during sampling period

78.3
80
60
40
20
0 staphylococcus sp. Bacillus sp.
M 9.00-10.00 m!

3.00-14.00

LLuk

Aspergilus sp.

Penicilium sp.

Figure 1 The types and amounts of microorganisms in laboratories during various sapling periods
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