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A Study on Antibacterial Assesment of
High Efficiency Antibacterial Air Filter
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ABSTRACT

Recently, interest in hygiene has been arouse in the health care field. Consequently, Filters
with antibacterial agent applied to improve air quality by sterilizing bacteria, fungi, etc. We
actually installed antibacterial air filter containing 2.5wt%Ag zeolite on the air intake route to
air-conditioner in passenger car, and evaluated filter's performance on antibacterial effect. By
the microbe liquid spattering method, we found that the antibacterial air filter has notably
sufficient antibacterial efficiency against standard strains and wild type strains. Antibacterial
effect was observed at whole area of filter media by zone of inhibition test. The evaluation of
microbe quantity was conducted through mixing dilution plate culture method. In comparison
with ordinary filter, the amount of germs attached on antibacterial air filters was larger. the
amount of germs attached on ordinary filters was very small since ordinary filters contained
less dust. In comparison in antibacterial air filter with thickness, the amount of germs
attached on 9mm filter was smaller than that of on 6mm filter. ie. thicker filter, superior
efficiency.
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F9) DAES EY 3, FE9 IFVZRE faHo B2 AR RFHo (dH 2 Az
83 S AP aAv IEFVATA AFE S doIAY g (allergy) ¢S FES)
712 i, J8E2 oY 24YE 2940z A9 F e AU #33 ddME AAd 37
N2 L nEE F8 B2 AA FHNE ML X Ao deFong. wety B AFdA
£ filter media®l 25wt%Ag zeoliteZ antibacterial agentE 71§ 3 v E e (antibacterial
air filter ; ABAF)E 7123t 378 Ay 2 SRRy oPdEAY YL Aoge B8
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2. 293y

2.1 8748 A9

Aol Al S8 EETFFE Escherichia coli ATCC 25922, Staphylococcus aureus ATCC 29213,
Aspergillus niger ATCC 32656, Penicillium chrysogenum ATCC 10002, Candida albicans
ATCC 102598 AMg3tAR ofATFEE AH4E 4yl filter2 R 23 Add A7 47 2
a5FY ARSI Ao FNEKHPOs 34g/500mé D.Woll IN-NaOH 175m¢E 4o} pH 7.22
2R3 £ DW 2 14 2 9E phosphate bufferd® 1méd] 0.8% NaCl8 94 7}eteod A= 800me
2 gE 3 pore size 0.22m filter2 HT3 A4 3, fungisl AXL 1% Carboxy Methyl
Cellulose solutiong AH£3t4 ). Filtere] 3782 “Microbe liquid spattering test” wWo] whe}
F47h 1x10°-10° CFU/mee]l HEE 1 x 1en27)9) filters) 8L AF F 0, 12, 24, 48N 247
o2 #€ 3t AT Nutrient agar plated] JFL Sabouraud’s dextrose agar plated)
0.1ml¥ HFF G5 7 25C < 30C A ¥ F Colony Forming Unit(CFU)E ZAtste 4
g Ao g2 AFEAS ZANYY. £ TS 28 wiXd FTUEHE LEn wdEd
AEFH EYUE 2A13="Zone of inhibition test"2 T F2124 A EHAE ZAstgo

22 vAE ¥YPaAH

dzte] ojolEol FHate] ztzt 2, AU AEEAAN NAE S TP @ 7 YHE lem’=2
712 Adstd 37 AYAgds 10mlol 2o 3083 awate Az R Fv At ATHEe
Plate count agar (PCA)MA|E A1&3g e, AFFY HEo:= Sabouraud Dextrose agar
(SDA)YA Ao 28E A&7l 93t Chloramphenicol€ 1L9 100mgg H7Msidx, &oiAg
e AAs7] Y& dichloran (2,6-dichloro-4-nitroaniline)e] 02% 23 ¥ ethanol&<%-g 1L
1-2mi¥ A7hste 121C oA 1583 2437 BTEHA plated] 2F F ALEd3d AE248 10
aA FMsd 100uE FF ZYYEeE T 3 og PCAE 30T A 24-48A417, SDAE 25
CTolM 5-747t WY AA Ao YHYRKTLE FFGY THNEY AR = 84 Hggo] gl
E AN Fes AAHZT L AN ) AE lem™3 THY F5FE FEIAC

3. 4%
3.1 & 9 AE filters) H7}

Table 13} 2614 Bojx ule}l o] 25wt%/ Ag zeolite’t £ E¥ antibacterial air filterdll A=
247N 7to] Aot Fo] RE FESY BAAE FHHe £ F e 482 Fo= HFE vAE
o] Ao AlHEHIISE By o) Uy filterd] HEFH TFELS 479 A dojde & F UN
t}.
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Table 1. Comparison of antibacterial characteristics of antibacterial air
filter and non-antibacterial air filter against bacteria

. . Tested Microbial reduction
Microorganism filter Ohr 12hr odhr 48hr
Escherichia coli 'ABAF | 7.2x10" | 4.0x10° | 5.7x10 10
ATCC 25922 “NABAF | 7.3x10° | 6.8x10* | 3.2x10° | 3.0x10*
Staphylococcus aureus ABAF 7.8x10° | 3.8x10° | 2.1x10 < 10
ATCC 29213 NABAF | 7.9x10° | 7.1x10" | 40x10* | 3.8x10
wild type 1. ABAF 7.0x10: 4.1><10: 3.8><104 < 204
NABAF | 6.8x10° | 6.7x10° | 3.0x10" | 2.8x10
wild type 2. ABAF 6.8><10: 3.2><10: 2.3><10‘1 { 104
NABAF | 6.8x10" | 6.6x10" | 4.1x10" | 3.7x10" |

'ABAF : antibacterial air filter, “NABAF : non-antibacterial air filter
wild type 1, 2 : Isolated bacteria from used non-antibacterial air filter

Table 2. Comparison of Antibacterial characteristics of antibacterial air
filter and without antibacterial air filter against fungi

. . Tested Microbial reduction
Microorganism filter Ohr 1%hr 2dhr 48hr
Aspergillus niger 'ABAF | 50x10° | 3.0x10° | 1.0x10 (10
ATCC 32656 “NABAF | 49x10* | 4.7x10° | 22x10* | 1.7x10°
Penicillium chrysogenum | ABAF | 52x10" | 66x10° | 1.4x10 <10
ATCC 10002 NABAF | 48x10* | 47=x10" | 25x10* | 2.0x10°
Candida albicans ABAF | 55x10* | 6.2x10° | 2.7x10 <20 |
ATCC 10259 NABAF | 54x10* | 48x10* | 2.3x10" | 1.5x10°
wild type 3. ABAF 5.8><10: 4.8><le 2.7x104 < 104
NABAF | 59x10° | 57=10" | 4.0x10" | 3.8x10
wild type 4. ABAF 5.7x10: 4.1x1oj 3.1><104 < 204
NABAF | 58x10° | 55x10" | 4.5x10° | 3.2x10

'ABAF : anu'bacbenal air filter, ’NABAF : non-antibacterial air filter
wild type 3, 4 : Isolated fungl from used non-antibacterial air filter

Fig. 12 &dUHE A8353, Fig. 2% 301’ ol g %E]E A}42-etd inhibition test® filter
o] gF 715 ¥z AYY Boolnt. dF FEHE AL T Fig. 194 fiterFH A T2 430l
AAHo} clear zoneol AAHANEE £ -’F— ey filters] #H71%5E Yellz ol Fig. 2= &
T 7%l SIE filterg A8t APe Aiolny Fo] 4 A} R&EE HAFT i)
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Fig. 1. Positive result of antibacterial efficiency by zone
of inhibition test.

Fig. 2. Negative result of antibacterial efficiency by zone
of inhibition test.
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Table 3, 4904 control 1, 2 & #ddo] §lt ¥EHIW, NA-2-1, IB-2-1, MA-2-1, IB-2-1
= 7% € 713 98ola, 7299 6mms 9mmE HE| 9 FAE vehdd. 290 AL
BE 9 control 13 2= 47 fungi’t 168, 16 cfu/lcd, bacterial 275, 40 cfu/lar2 HEH AL,
ODA-2-1(6mm)$} MA-2-1(6mm)¥E A fungi’t Z+Z 940, 788 cfu/lawr® =A} $.29, bacteria
¥ 650, 600 cfu/ler® AE&¥Y. 28 B-2-1(9mm)¢ MB-2-1(9mm)¥E o)A fungit 328,
778 cfu/lco) Q3 bacterial® 2000, 1550 cfu/lad® ZAEQC 349 A8 PEHA 3¢
control 13 26141¢] fungi¥FL& 113, 112 cfu/ler, bacterias 44, 140 cfu/larolRew, O
A-2-1(6mm)s} MA-2-1(6mm)¥E}A fungi’t &2} 2040, 2250 cfu/lewe] R} 3L, bacteria® 3000,
370 cfwic2 T3 HAY. agn OB-2-10mm)$t MB-2-19mm)ZEAY TIE fungis
3340, 2820 cfu/lcrol 8 L9 bacteria 3100, 1000 cfw/lce7t £JQ Aoz FAHGI
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Table 3. Number of microorganisms after 2 month used filters
(cfu/filter lcx)

OA-2-1| OIB-2-1| IA-2-1 | [IB-2-1
(6mm) | (9mm) | (6mm) | (9mm)
Bacteria| 2.75x10% | 4.00x10" | 6.50x10¢ | 2.00x10° | 6.00x10“ | 1.55x10°
Fungi | 1.68x10°|1.60x10"|9.40x10%| 3.28x10% | 7.88x10%| 7.78x10"

Control 1{Control 2

control 1, 2 : non-antibacterial air filter
OA-2-1, IB-2-1, MA-2-1, MB-2-1 : antibacterial air filter

Table 4. Number of microorganisms after 3 month used filters
(cfu/filter 1cu)

OA-3-1| 0B-3-1 |IA-3-1 | [IB-3-1
(6mm) (9mm) (6mm) | (9mm)
Bacteria.| 4.40x10" | 1.40x10° | 3.00x10° | 3.10x10° | 3.70x10* | 1.00x10°

Fungi |1.13x10°|1.12x10°|2.04x10" | 3.34x10% | 2.25x10” | 2.82x10°

Control 1|Control 2

control 1, 2 : non-antibacterial air filter
O A-2-1, IIB-2-1, MA-2-1, MB-2-1 : antibacterial air filter

Fig. 32 27049, 3/ ¥9¢ bacteria®t fungi’t WE6 EHY F4E vehla glew, Fig. 4
£ bacteria®} fungi®) & $4Asd 2714, 3497 T3E I vl d Aotk g7 TE oA
control2 AM&3 WHAOA Ho o B njAgEe] £3 @ AL control¥E Y HA THE] A
£ AzdEd JeEld 432 A4dd AAHe2 g9 FA7 9mme! A $7F 6mmd A -$HEo
E EFAHA nAE 7 AL Ao el FAN FALSFE gl I J4L4PLE B
odF3 gtk OmmUHAME £HE vt old] Aeol= MY H Qe o 24¥E AAANE
o} o7t A2 E Bgod Avtdezr 2499 W 2o 3MYY o B EY 7 FFEA FL
He ¢3E& Edd.
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Fig. 3. Comparison of microbial number in different filters
according to the used time.

control 1, 2 : non-antibacterial air filter 1 A-2-1,
OB-2-1, MA-2-1, MIB-2-1 : antibacterial air filter
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Fig. 4. Comparison of total microbial number in different
filters according to the used time.

control 1, 2 : non-antibacterial air filter, HA-2-1,
nB-2-1, EIA*Z-I mB-2-1 : antlbactenal air filter

4 3 &

25wt%Ag zeoliteS XY YTUEH 7Y Hrte 2EL O3 7o

1. M@ Escherichia coli ATCC 25922, Staphylococcus aureus ATOC29213, wild type 1, 200 o
3 o 48X Yo SR T3 2AFE 2 4% $FEHE JeEA

2. }g< Aspergillus niger ATCC 32656, Penicillium chrysogerwen ATCC 10002, wild type 3, 4
9 ARG AF Candida albicans ATCC 102594 WM $+3 §RAAE = Aoz ZA
HAd

3 ¥T 9eHE 94X doj&d R ALE b F& EASE A 2719 A4 F control
AMET AFe] 92, MFL 1575 cfu/lew, 6mn FZFYEAMNE AFo] 864 cfu/lew, AFL 625
cfu/led2 eIt 9 FFHE A= AFo) 553, HTFL 1775 cfw/lar2 YEbstt), 3/ W3 AL
4% 9EQ B$ controldiM ) AFIER LS 1125 AFL B2 cfw/lcroldem, 6m §FRE|RA
= Aol 2145 AlIFL 1685 cw/larZ 3 HAY 22 9m ¥FYHANE TPd JAdo]
3080, MZFS 2050 cfu/lew?t EAE RO 2 Yehdr)

4 37 YR TG controlody HE o) ujAdEo] TP AL controlBE ) WA EPLo)
TR A&o] ol A2 Az EAH.
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