Unfineo

I@ihimsasrszanamvosmhmatlesdutudomsiflosfueymaduuinadn pm 2,57
omn Tagmmsiasedusedy 4 F2Tue) veseymaduninadn M 2.5 mulusmsuaz
mouenoims luemedaniadoalmi ludradounnsian 9 @ouiiquisy 2551 TauAundoafiy
91M# Minivol air sampler (foiusiIod e IMAMoueneIMsiisziivamaudiu $u 2 madniund
auzuvmoenans unAinndudeslni tazAudedueimaneluoimsluionl§iins Bioassay
Rescarch Laboratory mAINFuail auzivmemans sminndo@edlvd  wudmsldwinmn
floafiuflumniin 3M 8210, N95 Az 3M 90024 @1NTNANTLAL PM 2.5 Tueimaiamenenuazayly
omsldszna 87-96%  daumhmnviaildludesida (Dura) aunsnanszduves PM 2.5
sznan 48 % msld dudanthmsensemuisydounglu Mask dura annsaanszau PM 2.5 198

3 = 1
Y D3U1ANN 75-90 %

e d a @ o v { o °
ﬂ'lﬂﬂ'li'ﬂﬂﬁﬂ'ﬂi]‘ﬂﬁﬂ’]'lillﬂu‘i‘l'}slﬂﬂ?lu(luﬁ'lﬁﬁﬂﬂi]']ﬂﬂ')ﬂﬂ'NfJ']ﬂ'lﬂﬁlﬂﬂiﬂﬂﬂ'lﬁ’l'l Ames test
oW 1 o v do a ' ar ~
“NUTIFI'J@EJNﬁ'ﬁﬁﬂﬂLaﬂuﬂﬂTlﬂl]llﬁﬁquﬂ“"uﬁiﬂﬂﬁlﬂﬂﬂ1'§ﬂﬂ'IEJ‘U?N‘HU'JﬂT'iu‘ﬁ‘ﬂiiil‘UB\umﬂﬁﬁU
o v A o o et v g < 1
cuaTmuam ﬁﬂﬂﬂ?tiﬂijﬁ'lﬂ“}'luﬁ TA98 1iag TA100 '114:1"1131/1umﬁn‘imgumﬂmu L3 (+89) auws
o 2 A L] =1 a "oA Y 3 LV | a

FAAINDINIAINDUDU ) hivuanuilusivdoou ﬂ'l'ﬂ‘h'“r‘fﬂ'lﬂ']ﬂl]f)ﬂﬂl&ﬁjﬂ“ﬂ‘l—lﬂ 3M 8210, N95 U@z

= g a1 : § o v
3IM9002A einsaangnianuidufivdetuitudleulueimaiiniouenuazmolueinis 1a

Tuguanuiufivdowad lasmsnaaou MTT wuhmsatadiufouunsiay, puaniug, uas
a A ) = A o Sl A
wumau-iguiou innndudu 100 pg/mi Tamuiufivdemadilon (A549) tozsadiiiadionvd
o ¢ o 1 =3 1
@-774.1) eunsom Ifisadgeamlen A-549 medszinm 40% msldnhmnfloafufuyiia Dura i
o o 3/ o Lt By 1 1 1 Y 3
aunsatleadusunswld  mazdunusadine ivaadsninnguatugy  ualiuu Idunmhnn
flosfutluwila 3M 8210, N95 1Az 3M 90024 ananmiluiivvesasainseivad A-549 14 sz
o - 3) 9 @ 1 :f, =Y Q Y o 5
anannomean ldninmntlesduduisaessiamlditad A-549 mulevanlszinm 20 % wagms
I a a ' 3 A i ) ]
Tdnszmpiirydouad’llumibninyila Dura e199zsI0anaITuTvdomadadld  dedioime
& A d ) v oA g a1 f g A
wnnmouenuaznielueimsinu lu@eunnsinuazguaniug Ianuuiivaoadiiamoavn
el a ¥ o g 1 0 e ¥
7741 wazgniiiuiivediguuse msaunsoh ldadmennnad 80 % wazgnihmusadil
J @ { 0} i} = ] o =3 1
Fuiuanududusazaiieay  msldmhmaflesduduynwiiabimnsatieaduanuiuivde

wad 1-774.1 14




matlsziiuanuitane lhvoamsldmihmaflostudu 3 wia fo wihnndldludesida

(dura), 3M 9002 Uag 3M 8210 (N9s) Tueraainssuau 28 au (e 15 Auuazdrg 13 AY) 01y

ci 1 3 3 [T | t:i ar =) 1 [V | == | o @ Qs ciy

maw 35 + 12,5 wunwhmaflesfufuiomainsaehaunsotiesnutdu lddGsanmidy dail
=y - Y = g a d o o o o (Y] dy

il 3M 8210 > 3M 9002A > Dura Taviifuaaannudaiudaiiunlesidug Soanmdidu dail 77.8,

573 uaz 408 % wnrhmntlestuduiomaiasiinnuiisnelones 4G vsnuddy Ao dura >3M
a  di < T o

9002 > 3M 8210 TasiianuianelafadulesidudBeadidudail 394, 143 uaz 0% oraaias v

o 1 =) a a { [V | 1 o =] ]

anuiuimihmaziia 3M 8210, Nos Tlsz@niaminesdeanuidulag uaild3dnduuas i

1] 9/ ci d'( = s ) = =Y
ﬁxﬂ’lﬂﬂﬂﬂ'\ﬂ’b’iﬂﬂﬂﬁﬂ HameuNUHHININDN 2 YU



vi

Abstract

The protective effects of different types respiratory protector devices, face mask, on outdoor and
indoor air particulate matter PM 2.5 were studied Twenty-four hour PM 2.5 levels in outdoor and indoor
air were measured each day by using Airmetric Minivol portable air samplers, with and without the face
masks during January — June 2008. Outdoor air sample was monitored at the corridor of Biochemistry
department, Faculty of Medicine, indoor air was monitored in the Bioassay Research Laboratory,
Biochemistry department, Faculty of Medicine. The face-masks type 3M 8210 (N95), 3M 9002 provided
higher protective efficiency of 87 — 96 % with significantly reduction of 24 hour PM 2.5 levels in outdoor
and indoor air comparable to surgical mask which provided only 48% reduction. The surgical mask

“consisted of one handkerchief or two pieces of tissue paper can provide additional protective functions up

to 75 — 90%.

The dichloromethane extracts of airborne PM 2.5 were tested by Ames test using Salmonella
tester strains TA98 and TA100, with and without metabolic activation (S9). The data obtained on the
genotoxicity of air particulate extracts have revealed a presence of indirect mutagenic substances adsorbed
on particulate matter collected in both outdoor and indoor air in January and February samples.
Investigation of the cytotoxicity by MTT assay found that the dichloromethane extracts from January,
February, May and June air samples at 100 microgram/ml induced dose- and time-dependent cytotoxic
effect on A549 and J-774.1 cell lines. The cytotoxic effect of the air samples was mild (20-30%) in
epithelial lung cell line (A-549) , but very strong (>80%) in J-774.1 cell line. The use of face-masks type
3M 8210 (N95), 3M 9002 and the surgical mask which one handkerchief or two pieces of tissue paper as
filter materials reduced mutagenicity and cytotoxicity to A-549 by more than 20%. However, all of the

air-mask filter types can not prevent the cytotoxicity to J-774.1 cell line.

The performance of three selected- respiratory protective devices, surgical mask( Dura), 3M8210
(N95) and 3M 9002A, was determined in 28 subject (15 male and 13 female) volunteered. The mean and
SD were for age 35 + 12.5 years. The results indicated that respiratory protective devices which they found
to give the best adequate protection was 3M8210 (N95), 3M9002 and surgical mask, at the percentage of
77.8, 57.3 wag 40.8 % respectively. However, air mask 3M 8210 (N95) models had very high protection,

but it was not satisfied by all volunteer to use, because of uncomfortable and feeling hurt during wearing.



