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Abstract

This research aims to study the efficiency of nano-confine catalytic oxidation air purifiers
(NCCO), a new air purifier technology. Air purifier efficiency was measured by comparing the amount
of particulate matter and airborne microorganisms before and after turning on the air purifier (after
1 hour, 6 hours, and 14 days) in three medical science laboratories, biochemistry, anatomy, and
microbiology laboratory. The results significantly in reduced the amount of particulate matter and
airborne microorganisms in the first hour of operation. When compared to the Air Quality Index (AQI)
standards in Thailand, it was found that the amount of particulate matter from unsafe to good
levels can be reduced after 6 hours of turning on the air purifier. Similarly, by comparing the number
of airborne microorganisms by Index of Microbial Air Contamination (IMA), the number of bacteria
and fungi was reduced from bad or very bad to moderate at 6 hours after turning on the air purifier.
Turning on the air purifier for a long time and continuously for 14 days without an air conditioning

system can reduce the amount of particulate matter and fungi.

Keywords: Air purifier; Environmental; Medical science laboratory
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Summary of nano-confined catalytic oxidation air purification technology.
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Table 1 Thailand Air Quality index.
AQl PM2.5 PM10 AQl category Actions to protect your health
0-25 0-25 0-50 Very good Enjoy your usual outdoor activity
26-50 26-37 51-80 good Enjoy your usual outdoor activity
51-100 38-50 81-120 Moderate Sensitive groups should reduce prolonged or heavy
exertion outdoors: people with heart and lung
disease, children and older adults
101-200 51-90 121-180 Unhealthy Sensitive groups should avoid prolonged or heavy
exertion outdoors.
Everyone should reduce prolonged or heavy exertion
outdoors.
>200 > 91 > 181  Very unhealthy Everyone should avoid all physical activity outdoors.
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Table 2 Maximum acceptable levels of index of microbial air contamination; IMA in environments

at risk.
IMA Valves CFU/m*/h Classes In place at risk

0-5 0-9 Very good Ultra clean room; reverse isolation, operating room for joint
replacement, some procedure of electronics and
pharmaceutical industries

6-25 10-39 Good Clean room; conventional operating theatres, continuous care
unit, dialysis unit

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

51-75 85-124 Poor Facilities

> 76 > 125 Very poor -

2.3 M3Anseidayaneain

Asrzvineadflaeldadfiganssaun
(Descriptive statistic) uanufuAiads andeauy
AT LienansieUaveuazeadluainie
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Table 3 The average of microorganisms and environmental conditions in laboratory

Laboratories Air puriﬁerb Temperature Humidity PM2.5 PM10 TSP Bacteria Fungi
Sampling (% +SD) (%RHSD ) (ug/m?’) (ug/m?) (ug/m?) (CFU/m*/h +SD)  (CFU/m’/h +SD)
Biochemical before 27.0+0.31 37.0+0.31 10.0 £ 063  11.2 £ 1.09 13.0 + 0.31 704.2 + 6.91 110.0 + 1.14
After (1 hour) 27.0 +0.31 37.0+0.31 14 + 051 1.0+ 031 1.4 +0.51 368.0 + 2.60 8.8 +0.80
After (6 hour) 27.0 +0.31 37.0 £ 0.31 1.0+ 0.31 1.0 +0.31 2.0+ 0.31 428 +0.8 50.0 +2.21
Microbiological®  before 31.0 £ 0.32 510+ 094 404 +254 338+131 34.0=+1.14 26.6 + 1.86 311 +41.7
After (14 day) 27.0 +0.32 70.8 + 0.32 24 +0.74 3.6 +0.74 7.0+ 1.26 250+ 0.31 68.2 + 0.31
Anatomical before 22.0 + 0.57 51.1 +£0.60 60.0 £0.57 60.0+0.57 60.2+1.15 99.6 + 1.28 251 + 1.58
After (6 hour) 21.06 + 0.58 543 +0.65 253+0.82 253+082 26.0+1.00 57.0 + 1.58 85.0 + 1.00

° not open air condition, * AQI outdoor 94-100 pg/m’

dewssuiisuuiinarduazosdlueinie
eluneslfufinisdesseznaineutaznaale
\n3esenanianuimdndaaiosmenainiely
svgvhaduLazszuzeroiios Tneasaadail 1
s 6 dalus uaw 14 Fu wuhesufiRmsiia
3 el uRn1siusunuluaveas PM2.5 PM10
wasTSP anasediiied1Agyn19ada (p-value
<0.05) (Table 4) wagiflawSouifieuuszansam
gauaIsalonenialuszeznatdudmiusios

UURn15Taall wuddsunaduazesslueinia
anasauitaluusnvesnisdalday (Figure 2)
venaniuifieisuifisuUinaruazoosiinga
Talanumuinsgiu leelddudnunineiniAves
Uszmalnafunue wupuunnaisluiosujun
nsneinaaiansdeniendeanilaaieslon
omadunar 6 FaluanunsoanyIuna PM2.5
nsavlivasnsds Wuszaudla (Table 4)

Table 4 Relationship between the averages of environmental conditions in laboratory sampling

period.
Laboratories Air purifier® PM2.5 PM 10 TSP
Sampling X AQl p-value* X AQl p-value* X p-value*
(ug/m?) category (g/m?) category (bg/m?)
Biochemical before 10.0 Very good 0.001* 11.2 Very good 0.000* 13.0 0.000*
After (1 hour) 1.4 Very good 1.0 Very good 1.4
After (6 hour) 1.0 Very good 0.000* 1.0 Very good 0.000* 2.0 0.000*
Microbiological®  before 40.4 Moderate 0.000% 33.8 Very good 0.000* 34.0 0.000*
After (14 day) 2.4 Very good 3.6 Very good 7.0
Anatomical before 60.0 Unhealthy 0.000* 60.0 Good 0.000* 60.2 0.000*
After (6 hour) 253 Good 253 Very good 26.0

*statistical significance at level 0.05
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Figure 2 Summary of environmental conditions in biochemical laboratory sampling period.
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Table 5 Relationship between amounts of microorganism in laboratory at sampling period.

Laboratories Air purifier Bacteria Fungi
Sampling® (CFU/m?3/h) IMA p-value*  (CFU/m?/h) IMA p-value*
Biochemical before 704.2 Very poor 0.000* 110.0 Poor 0.000*
After (1 hour) 368.0 Very poor 8.8 Very good
After (6 hour) 42.8 Fair 0.000* 50.0 Fair 0.000*
Microbiological®  before 26.6 Good 0.347 311 Very poor 0.005*
After (14 day) 25.0 Good 68.2 Fair
Anatomical before 99.6 Poor 0.000* 251 Very poor 0.000*
After (6 hour) 57.0 Fair 85.0 poor

*statistical significance at level 0.05
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*statistical significance at level 0.05

Figure 3 Summary of airborne microorganism in biochemical laboratory sampling period.
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