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ABSTRACT

Aerosol transmission of M. tuberculosis (MTB) and viruses that cause
respiratory infections has been increasing. Air filtration is one option for reducing
pathogens in indoor air. However, few research studies have validated the efficiency
, ; of electronic air filters for filtering bacteria and viruses. This study aimed to evaluate
| the filtrating efﬁbiency (FE) of an electronic air filter for filtering MTB and viruses in
contaminated aif, compared with a high efficiency particulate air (HEPA) filter, and
no filter. An enclosed chamber was constructed, in the middle of which an air filter
could be placed for testing. 5x10® each of MTB H37Ra and T7 virus were sprayed into
one side of the chamber using a nebulizer. On the other side, an impingér air-sampler
was used to collect the sprayed samples. Then, MTB and virus samples were
respectively detected by nested PCR and PCR; the culture method was used as the
gold standard. All of the spra}(ed MTB and T7 virus could be detected by nested PCR
| and PCR with a sensitivity of 10 fg for MTB H37Ra and 1 g for T7 virus. However,
since most MTB fail to culture, and PCR was not quantifiable, additional FE tests of
both filters were performed with other bacteria--S. aureus (10° cfu sprayed) and E.
coli (10* cfu sprayed). Based on the culture results, the FE of both filters could be
calculated. It was concluded that both types of air filter could filter out the sprayed T7
virus (particle size 0.04 zm), S. aureus (particle size 1 um), and E. coli (particle size 2 ym)
with FE> 99.0 %. |

KEY WORDS: VALIDATION/ ELECTRONIC AIR FILTER/ FILTRATING/
M. TUBERCULOSIS/ T7 VIRUS/ CONTAMINATED AIR
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Kaewjai Malaithao Results / 58
Table 7. The efficiency of electronic air filter for filtrating T7 virus
Electronic air filter
Sample
number Filtrate Trapping plaque count Filtrating
plaque count (pfu) efficiency
(pfw) ' (%)
T7E 1 250 (5 x 10%) - 250 = 4.99999750 x 10° 99.99995
T7E 2 244 (5 x 10%) - 244 = 4.99999756 x 10> 99.9999512
T7E 3 238 (5 x 10%) - 238 = 4.99999762 x 10°  99.9999534
T7E 4 254 (5 x 10%) - 254 = 4.99999746 x 10°  99.9999492
T7E S 230 (5 % 10%) -230 = 4.99999770 x 10°  99.9999954
T7E 6 260 (5 x 10%) - 260 = 4.99999740 x 10*  99.999948
T7E 7 374 (5 x 10%) - 374 = 4.99999626 x 105  99.9999252
T7/ES 244 (5 x 10 - 244 = 4.99999756 x 10®  99.9999512
T7E 9 226 (5 x 10%) - 226 = 4.99999744 x 10° ~ 99.9999548
T7E 10 236 (5 x 10% -236 = 4.99999764 x 10°  99.9999528
T7E 11 256 (5 x 10%) - 256 = 4.99999744 x 10°  99.9999488
T7E 12 254 (5 x 10% -254 = 4.99999746 x 10> 99.9999492
"T7E 13 248 (5 x 10%) - 248 = 4.99999752 x 10°  99.9999504
T7E 14 302 (5 x 10%) - 302 = 4.99999696 x10°  99.9999396
TTE15 250" (5 x 10%) - 250 = 4.99999750 x]10® 99.99995
T7E 16 456 (5 x 10%) - 456 = 4.99999544 x10° 99.9999088
T7E 17 626 (5 % 10%) - 626 = 4.99999374 x10°  99.99998748
T7E 18 912 (5 % 10% - 912 = 4.99999088 x10°  99.9998176
T7E 19 256 (5 x 10%) -256 = 4.99999744 x 10°  99.9999488
T7E 20 304 (5 x 10%) - 304 = 4.99999696 x 10°  99.9999392
- T7E21 252 . (5 x 10%) - 252 = 4.99999748 x 10°  99.9999496
T7TE22 380 (5 x 10%) - 380 = 4.99999620 x 10°  99.999924
T7E 23 656 (5 x 10%) - 656 = 4.99999344 x 10°  99.9998688
T7E 24 348 (5 x 10%) - 348 = 4.99999652 x 10°  99.9999304
T7E 25 386 (5 x 10% - 386 = 4.99999614 x 10°  99.9999228
T7E 26 258 (5 x 10% -258 = 4.99999742 x 10°  99.9999484
T7E 27 310 (5 x 10% - 310 = 4.99999690 x 10°  99.999938
T7E 28 252 (5 x 10%)-252 = 4.99999748 x 10°  99.9999496
T7E 29 266 (5 x 10%)- 266 = 4.99999734 x 10° 99.9999468
T7E 30 312 (5 x 10%) - 312 = 4.99999688 x 10°  99.9999376
Average 328 (5 x 10%) - 328 = 4.99999672 x 10°  99.9999344
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Evaluation of an electronic air filter for filtrating bacteria
and viruses from indoor air.

Malaithao K, Kalambaheti T, Worakhunpiset S, Ramasoota P.
Department of Social and Environmental Medicine, Faculty of Tropical Medicine,
Mahidol University, Bangkok, Thailand.

This siudy compared the filtrating efficiency (FE) of a commercial electronic air filter for filtering bacteria
and viruses from contaminated air with a high efficiency particulate air (HEPA) filter. An enclosed
chamber was constructed, in the middie of which an air filter was placed for testing. MTB H37Ra and T7
virus at concentrations of 5x10(8) each were sprayed into one side of the chamber using a nebulizer
and the sprayed samples were collected by an impinger air-sampler on the other side. MTB and T7
viruses were detected by PCR and culture. The PCR could detect samples down to 10 fg for MTB
H37Ra and 1 pg for T7 virus. Most MTB H37Ra sprayed failed to culture. S. aureus at a concentration of
10(5) cfu and E. coli at a concentration of 10(4) ¢fu along with T7 virus were filtered out with a FE of
more than 99%. T7 virus has a particle size of 0.04 microm, 8. aureus has a particle size of 1 microm

and E. coli has a particle size of 2 microm.
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Airborne Microorganism Removals Using Air Purifier
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Abstract

Airborne microorganism (Stapigzlocogcus epidermidis, Bacillus subtilis, Aspergillus niger, and Penicillium
citrinum) removals using a photocatalytic air purifiet, electrostatic air purifier, and ultraviolet air purifier were compared
in this study. The experiment was conducted in 2 2X2X2 m chamber by injecting each microorganism into the chamber.
The microorganism concentration was collected using an Andersen impactor. The concentration before mmg—ou the air
purifier was compared to that during tuming-on and that during turning-off periods. The triplicate results revealed that the
PCO and ESP air purifiers yiclded the highest efficiency (76-98% and 80-99%, respectively) while the ultraviolet air
purifier showed the lowest efficiency (39-89%). The pre-filter was thus added to the ultraviolet air purifier to confine the




microorganisms and the ultraviolet light was irradiated onto it. It was found that the removal efficiency was increased to

54-95%, depending on duration time and microorganism types.

Keywords : air purifiers ; airborne microorganism removal; photocatalysis; electrostatic; ultraviolet
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