I 0 =

=

f'a'T *.l "
PLOY PN

e
)K‘Fﬁfn_"-r’ﬂ"}f

-

L

Ul slel,
I o ;0 by Jwg 5T g

OEL - BA - 9503










byl slsal,

U bauxo 53 g 5T g

OEL-BA - 9503

AT




FOANOFD -
VYF - lgzdame (gaygmnw &)1
90l ole b )b (s ymme )1 Lanzme ;0 b g o (25 sletal,

550 S5 Bsel 9 oy widlage &35 [slnl )58 glad o ctlage

Ciglae ‘é..u).n L)a)}cl 5 Oleyo ccblags Q)|)‘5 :3.2:..’133‘& ol Ll :Ok\.o.ao :

(($5))510505 (5 (S 9oz (55)) a0 e A0

o Jgmg 5l
Aerosols .

Lg).sfojl.x}‘ — G?ojﬂ — |5A :
Air Pollution -- Measurement .
Sl gl Sogll -

Indoor air pollution .

L5 g daore cuadlas oylol L S UL)'sA] 5 Oleyd cilage &ylie .ol pl

QCAAY/FY/5Y Y \Yas

OON/OWY -

ho ol oLt

9l ey oloe

5 lasis

ol Slasin
cblsaly

ey

Eyoge

Eyoge

Eyoge

Eyoge

Eyoge

Eyoge

03938l Al
0,555 (gu 0o,

SRS (G 03,

gl ol el — Sy (gl 5 Gleyd cudlags ylig S g e Codls 35 50 1,00
SYA-MFOFFLT ol - YA-AVFOFAY--AVFOFNAY :yals

http:// markazsalamat.behdasht.gov.ir

2555 sl ctlig (Bisal ale b izl (e

http://ceoh.umsha.ac.ir cAM-YAYA D9 1 ples

CAV-FAYA YO oals

Gt &))5 dlgzdame 350 idlge

WA Jol il o
T3S R R P

P9y Bl s 1S kit

) @L’“’ PEEs

CAVTAYVAN -l gl ol )Lacil plaas iy 55 0
AVA-R£F-9- 0-FAF-F  :Sils

JL.‘.)&”” HOP


http://ceoh.umsha.ac.ir/

) N e o L‘”J“’ﬁﬁ%’ bl slesal,

doddio

Giab oy o Glie Jelie )3 ol Comaz 5l ol i Sl o e
ilage glaasly ol cplas  wjls )18 ) e glooanYl g jslol s Jelse 51 (grmg
Slo sl o8l ) dad sy s Lo 4 Dol ISl 5 azils of ey 1) (515G

9 999> 4 ;58S p e 5L g plle B laoe 51 el (600,93 0 D900 4 az i b
e 3395 S oz ialas el 5 il 65 sla e et sl s lons
bl oo iy slael bg ol (agas JIS g Larme Cuedles S e 50 (Jid aglse
20,5 O (S (B0l 5 Loy

Slp 1y )88 QLS jo 7y dg0 Caole)y a5 (IS 6B AD cole 4y colie b
Ol 5l aloly slos,555l ol 2 g sl 00gai 5T plill (hle )5 (plio Lo
wb plaasie g slad > sl GLulid)I5 51 pel 988 pul s 51 QLS (nl alisee
e dlel S LU ol ol pimlis Glulis 5 g sole Ol p e slacl (IS
SLS bl s e (8 slalesal, ilosges (6, an jlore Sgam> (gl dieS (o aS
b pled 2905 o) osliinl Jugess jshaie @y wciliie Slegdge b ol A 50 )
Ole b dalesaly cpl o onls floe laJle 5 (JoSS Slnisy SaS a8
O 3l ol @l (655 )5 a 5 QLS Gal 3o g paie lre 2505 ol & S (55000
5Ot g andl atily BT wl oy conl Sew a5 Slacusgame 5l g wij,e ploial

...\3)5" Candds )ls.]a.om
5 oo ol 5550 5 (ilagy Shglae (lasg) (g Sajeel g loys cxdlage &5
588 GBI Gl aued)l Glos; 5l wils o 095 ailsg Ll jo .28 5 aales 18 18
oodige SBT 5 Bolo asbls aige w5 5 @b 0 a5 suyste £l Slsmdese
9 )S.w.’ AJLAM u.\.;‘oOyo.; G)M Lo.._ds‘) LJ"‘ g).’y.b 9 s_:)UQ.’ o as Gl.«.a.c Tyl

/

- Jéb‘ngf* et
2 3 e Caadler 5 0ml



B e yo L"’J—“ﬁﬂ%ﬁ byl glesal, Y




Y N e o L‘”J-“bﬂ%-.’ bl slesal,

b bt
Y ode @l g SIS 0SS Jald
Y e eas deddio — V- )
A ottt st ole iy Ly Y-
A g 31 =10
N g Tgm -Y-Y-)
ettt bbbt o 5 Tom Gty ol —¥=)
V) ettt bbbt 0055 gloduss 3Tgms =) =Y
V) ettt 0035 yoé (slolusg 5Tgms —Y—T-)
L B s S350 g lo p diges -F-)
L PP enlagy &l 51 -0-)
VY ettt bttt bbbt anans Ssie o lse —1-0-1
N S sl -Y-0-)
OO USRS Sl s Y- )
N Josdlygiiss 0 )15 aials 5 CBun —F-)
VA O e o lpdag Slen obj,l Slel )l iags Juab
VA e bl el sl -V -Y
L N ol 8l geodw b,l-Y-¥
Y e Oy Y=Y
R ans s —F-Y
T GOl Aiges —O-Y
| E PRSP RPRRPPR as 3 g ooy JBT-#-Y
YF e, Lo Ly STams 51 (5510 paigas Joo!l § olwliss cadsl Sbs,l ipgm Juab
L N oS lg Ko 4y Sogd1 V-V
Y 2 paanssS g ;S0 aolio -V-Y
A TP oauSoasST, -¥-Y
LA T blewg plom Ol ez S, b, -F-Y



JLIRCYE N L‘”J-“BFT%’ bl glesal, ¥

| P JrsS ilwl Gl jo )15 cusle 4 az g8 Oy 00 —F-Y
Yo lo g Slon plonin Slgalliws o Sloe Jool g b Jusg il (5,5 ojlail o oz Juad
Y Loy ilaw 51 g 1o o diges LIS -V -F
Y e G S diges Jore -V-F
Y e 3,95 g, -Y-¥F
LA TN Biostage 45l -¥-¥
Y Biostage Impactor sla 554 -0-F
YV o, Biostage Sampler L (g ,ls paiges plol Jol e -#-F
F SAS slalSiws -V-f
Y Versatrap L IS Josdl,gi0 -A-¥
B s Ogeml yild hg, --¥
|2 PPN Button Sampler -\ - -f
e, &by o)l pdiges -V -F
| 2 Biosampler ,ls saiges -1V -¥

L awslio jo g o paiges SVeb loy Gaw 1o (55l paigad YL loasl, -V -F

A JEIwoN
A O3 S gyl Y-V ) -F
A S paised 3l 29,5 Glan jo Ol dase cliS y rals -F-V VY
A diged 4y 520 01 V-
e oSy S -V V-F
5 U ClS e gl g, - VY-Y
B e alwy ol -V F-¥F
TN &,lo pdiged yloy -V O-F
'3 (TR 0dd (6,0 paiges Jawg ilon @ld  baw anusls -V #-F
A AP PPRPUPRRPPR &,lo pdiged (gl a yloy - VV-F
AT\ T o Josg Slom b dgzlge 1o 09250 (sloo lailiwl 8 maiezy Juab
AT AT b s plom b agalge jlxe oga> SeaS Layl i -0



0 N e o L‘”J—“ﬁﬁ%’ bl slesal,

e loasl (gauaiws -Y-0
2 T I olle -V-v-0
U S g5 g3l =Y -Y-0
U Sy Sl I -Y-Y-0
FO i o Josg Slgm b (dids agaloe obs,l Uiy, tpsids Juad
PO e, B g (A3 sladug ilen -V-F
o Jasl B e g Jasl LB sl g plen -Y-F
FA e o ooy Jelin g S gigail do g iSL pian fuad
e L5 e jo by fuwg Slgn molie V-V
Y e s lo s 5Tau glgil -Y-V
Y g ,xSL-V-Y-V
R N & S o3l glaaslg -Y-Y
VO et S g3 g5l =Y-Y-Y
Y S 559l b aglan ol SI-F-Y
YA oo L5 e 10 S 939l b agalge (gl o ol -O-Y
YA S g5 gl ((Sodl) gdilags ol 31 -V
Ao oo dlgaien sl Jondljgiws -V-V
AY aids ;o S gl il ag>lee o> -A-Y
AY S y9tiaS slolE IS jo S giguil b aglge --Y
A LAL 5l oolaxuwl o,lge =V« -V
AD i S Sojlail o ppe SIS -1V



N e jo L"’J’“’ﬁ)ﬂ}ﬁ bl glesal, £




\% L6 e o LmJ...;bﬂ% byl sleal,

wole G ,lai g OLLS 105y Juad

doddo —V-)

wslid (Ll o L553U 5 slew sl ;0 Sojglen Jelse b a5 Sl Lo laod
i yeosS e odas Jalse | et 0 gl o 45 sie (glacs lon el oas
Seielem Jolge A (Jloonll 80 5 (oo sbml (Safelem else cde 4 (Som cilods,
IR a4z s 3590w (o coladl 5 lowr 5 936 Slml s T 5 g lgn 43 3929
S ey wSle glen cnl I goasie lse 59 3 Gl o 8
P |y gslen )0 ol 18 5 Mg slsm @ az gl D)9p0 0né g ol iyt
5 6 ez 1 oo o b agzlse (2lsyl bl (nl el 3505 (aiiie
b 5o St o5 Cl plaaas 5l (o g bate 5 (SoSne slaldd (pizmen
59 2 SrSosul Jold bodusg slsm agzlye (2l aSbioe sladyr cdlage ;o ,5eb
S Lo 55 0 )0 i né 5 (et Bt 5 clS BB oni gl Jusg S5 (i
Slaluze aile) ()5 Lo 5 (GsSme b (o)1) (firio glabams (JLs lsiea)
39 g $lom 51 sl paiges adlion (I (coges CodS b5, uizeen 5 (55)5laS
2 Jle jebar 0pdype plsl die Slaal Lo sasie S)lse jo (slad > cillage
wlg sleanlp conS JS OIS b )0 sie slagslen g5t aiile (69,15
SN piged Gy 3l agzlye (bl e pslsS da o (bl WS slaglll J S
SO b agzlsn o)lse ;o (S y5bas 0al)S3 5l ogdle sy SIS 4 (5900
Bl g bz gigr Caz Sl el s ol 358 0 azl sl ey Sl
e ol Sleladl cpl ol 5l Gy 39500 Sl wBlioe 6900 W Sl
0l S5 Gla il 5l Gy S (Gy90,0 Sl 00,5 @i e s QLS )le 5 (L
gl oo B 4 6900 Silopaiges ploxl wiley (BL sl 0 @Dle oo 5L

sl @l aml Lol vga b by fla b oagzlse b)) 5 )0 paised

1- Bioaerosols



B e yo L"’J*‘sﬂ}frf bl slesal, A

slayel b 8t cle 4 wim o il Gy WS e Sy sloyd laoaYT
Loy T 51 ol pigas coyee 5 Waduog il uile 0ai3 (59, 52 Gl aised o e
Gl 2 edle amlis (pl )5 adlbioe 5 6500 oy SIS 285 Sl s anels
51 oyl piges sl Sislo 5 S anT )3 s g e Conle 3,50 50 IS oML
lge slme S9a> 3590 50 patse by 15 OUS Slel ;0 09,5 o &)l Lo fuog STo

30,8 anlys @] s ooz ¥T ol L

oo iyl -Y-)

Jwg 5T 1=

IS 5o L ls 5 ssrse ol b asle S (g5l S5 4 €olsn S L Jug 51
@ g Nyls Al glel adg sse g ojlasl Llad 5l la g 5 00,5 o gl oo
B3,5 o (G 0 uf g Cemns Lo fuvg Blan 390 dopsid (Ol Le wile slbaiws

el ools lid o3l elwl w1y LmLJ..»”ﬂ (c_lgsl V- S

: If i m—; Paint pigmen; ) iranTahT I
Relative ! I  Tobacco smoke | Pollen
particle size : : : | — | :

| | 1 | Yeast cell |

: | EREEADS | g ! |

cell

_ Pyrogen | | |
&=
|

|
Size (A) | 10#} 1 .OO+ 10.00¢ 100.00(i 1 ,000.00(>
I
|

s 100 11,000 10,000 20,000 100,000 500,000 |

weight (Da)

lag,T o3l 5 cilises (sl fusg 5T :-) S



A N e o L‘”J“’ﬁﬁ%‘ bl slesal,

Jwg pTgm —¥-Y)
L szl gyl b o) 09250 S5 0adylo ny0 a5 S50 55 ;o L lgp 10 09290 3lee )
o5lal aials Lo g STaw .ol oo Juwgyilom 1) ol o) 0990 G 5l oo b, olge
Golite g, Ko Vo v 09> B 9,500 /) 5 5l byl ol 5 aisls Sglate L
3929 198 53 Ygane &5 Silsm O3 slaFhs 1-) Jgomr (V-) JS3) wsl

el o0l &SI a5 ks

Pollen + Yy
Fungal Spore + —
Bactera + —_—
Virus + e —
4 ey Ly e
o001 0o 0.1 1 10 100 1000

Particle Diameter, micrometer
Lo g 5T g o glgil golal asals Y-) S

b s 3 gy (g pommndis — ¥~
odijpf b oy Sgad (gabaiws Jglite slajlne ulul » lsice 1) b dus STon
Ol bl p &5 st olajlns 1oy g ojlail (yogr 0y BB a8 b adsy BB (y09
2 St S 50 0 g | o plsn glaoan VT I aiws al Glsioe
13,5 oS 13 (IS atws s a1y o] lg5 o o g Slo Coale wlul
Lo JS3l g Lo g g (A1
B 5 L Jeld o) Slagzge (o
OBLS 03,5 sl els bap)] 5 oy Slge by bapenslS g Seo lakid (2

s s23 1 g (S 500
Wl 0525 DS 55 0gl g e o2 4 cpaime D50 EXVeS Lo sy 319 A5
139 55 5 ez LS wiile 5,58 B3 4 lopandlS ) So ol ol (s 35 ol
30,5 3les



N e yo L‘”J**’B)ﬂ}:‘. bl slesal, V-

b g Slom glgil o3Il g b F5g:V =) Joo

G
IS5 5k Jtie o3l Bl 0,3 S e
powes{Lg)
3¢5 51 8 plem 0,3 ol
PS5 sk eS| T AR AN I B S RPN CE TRE &
1559 951 . S
DNA L RNA I .l 095 o ki
ol ot JoSts
S b |
)l Jobes o150 asgagy LewdlysSole | (59, Ke O B ) O LoDy 55 Lo
° -
S B LSS
- R I =L AN I G Laadls
Sk o slagisils oSS ) sty | Pl s L
Obligate &P 5 us)i..w o,!aé e )*SJ)
o slail ol [T
9 wojlds JS*M’ » ) ) 1 el a2 b S
sloylge sla sl w35y WSS9, | 9SO B e Sk
55l D92 g glatie i
ool 353 5lp ygpmsgl g oy DY G <10 | 5 omasS b allar ails =
potie agiiSlge 5 0955 SiS sloysen '
QAN b)‘%\))'“slb e sl
09550 ©ASL i
] V-G I
Hoko (Judg)ls o555 9,5 ) Jsko 2iz L SO (Slz) "
O35
Yoo o olals
Hoko (Judg)ls Yoy sl 2z b Sy " .
O35 ’ s
e LS s ] o
909 )90l N 0. L) Oed9n syl el
il boe slocss sl lals
Aok Voo b)) 9 sl lals
Sl Lyw glaails * ek sl ks
ey Cole Cals * Slalad lasg g,
Y.Ly (Sa_éaaly me”.‘;)]
oS EACEIN * Class il
OBy gy pedd Slalad llg
S sl el o5 Ve BVD el v b S @b
JgrsS )| Ve BVD S wz b S @b
S5l oo ¥ 5 * Class 5

1- Virion

2- Mycoplasma
3- algae

4- Mosses

5- Arthropods

Comti 9y 53 LT o311




R L5 e o LmJ...;bﬂ% byl sleal,

oW} ‘SLbJ.ws)ﬂg.g e

atws ] Kl (05,5 o dez 5 005 pb 4y ) 40 a5) "Viable" slapacslSlg S
@L‘y Lg‘)“) 9 (o od.:)) 009y Jl.xﬁ WJBJLA.A Ll )‘ as 00g) LQJ.“JB;T}..: )‘
FB oass J S Ll pl jo S B sbaounslS g Ko 0505 (gaiaiws lgi oo kS
iS5 B aBaleyl Lals o cwnS BB e slaeadlS g Se il co uiSS
g coiS laoe bylh e 4y oS ol Jola 19,0 il sauay ol cde Laslil o3
09,5 £l &5 wisFplen 05 oo 1) lapT w sla 5 0l 0)ls by T ar (0,5 435Sl (slo
S g (S yglanem 05,10 150 0055 sl g STgm 51 (6,10 paiged (IS o Lo ju Kodi
043} 6L‘°Wl§)‘9}5¢-‘° LQ.U Ja;‘)....: u.:‘ e azJ| ML’«S‘ °'-\-:-’L5)ST(§°-'.> LngA.;j.o.S oola
3591y el gpo50 ol 45 2l valss (il lislas g il iS5 wetS LB
iS BB s Glapasl )l S (192) 9 el @ly a5l laeacslS)lg S oS
(Qlasls s

003) gk G Juwg 5T g ~ ¥~

Shatws ol 4 o5 o Aoz 5 0d3) e ow)lb o aS "Non-viable" (sla fuog,lou
5 At ol Yseme 2yl iS5 CoblB g 050 o) 45 05,5 o 3l a5 Tgw
(rslenr 3 o el Goslesr 2LE L s 8, sk 55 2 1y s sl
L g oagel phyled (5K Soe (slagstg, 5l ooliin L Ygane | bapmnslSlg Km0l
S5l b (Jese (S55lsms e «S3dam eSS (sl I eslin
aileioe (b))

Doty a5 ol s o B el 0B ogdll jsbay (kS gl 355l &sT 0
elod (6 lazs ozl 5 oile 0aij ayl e 5o ooy 5]



O lae jo by g $ln ob;,) slesal, VY

T 9 JB 10 0 (5,10 paiges —F-)

15255 ol BT g 5 b plail 515 8 il o o s STy (5 J0 5505
plosl (o ue g als )15 wolol IS 5lbl ¢ J3ie) lesBle 21 )0 (5)ls pdiges a5 !y
S0 paiges B ST 0055 o (Indoor sampling) 1o 51 g ls pasges o] 4 0,5
Sl paises ol & 0,5 sl flaisle 5z, 50 6,0 pdiges a5 all lasSa
~gei b B0 50 (610 pdiges o Sl o 65 e (Outdoor sampling) (yg . Lo
Jle lase 5o ()l pdiges o)ls (Siws 6 Soslsl Blasl 4y gy Jae 51 (g5l 5
2,5 plsil (basls) Jad e g (0,08 g olS)I5) Lok <l g0 o 0 Wilgs o

QST

O9ym e 3l eSS laone laBle 310 50 b eundlE g Se cdale (IS gboay
Slsp ;0 pundld g S clale OIS laore S 50 ST ol ol il oo adhaio flos 4o
59 il g S adgi aso sy o0 S5 45 0 (ygm Laoe 3l s leiS bl JBls
dlo 5l i o o paiges b aslpls o> jo 0l asils 092 lasle 21
88,5 ololis |15 lame jo lag)] o) 5 00,5 Lasein gude b (leislo

iy Sl yo 1) 5 0)lse Wb pletsle J21s (sLad 5l g ls paises plosl sl o
b adlse B sLas ;o el g See 1 (50 paiged Bun a5 (63)l50 o @
2 9Ll jam ol (o o j0 ol 8l jeam 51 LS (@l Gloj aw j0 (5o paiged
S pdy Syge e Sl (g Joee
5 ORleyS pee 03 JWd (@ Jolt i Ll 5wl b paise @

DS Dygo ple (09 (gl (0 g Gloloyw

5 AT e et sl (Bl S @ a5 (69)l5e 10 (g pm dame 5l (6,10 pdiges

w20 &l by flsn w555 5l A npad Wi cerien Syislsisenl o)lse



VY L5 e o LmJ...;bﬂ% byl sleal,

Ol s sl 65,laS sbairey 5o G pises wile g3)l5e jo cnl  egdle
€5 5l 5L 0590 S5 lo paiged (OB A pal Sl Oeizad g l550liS 45 00 g

ologe Ol 31 -0-)
wiz o les dloml 3 5 1) s Lo 31 grmmy 4iels Wlgii oo o Juag Sls L g5
w039 5510k5 Jelse nlo b ag2lse b olyon Vgane Jelge ol L agrlye aSul e &
4 bge ols jeba ) o len cnl 5l plaSya g5l b Sen Glgiee (St
1y baos Sl b agzlye 51 30 (2)lse (IS jsboar ol cows 4wty oo Sl
gomatns bplbyw (7 5 Soie ()l (@ (i ()l (Al aws aw )o (g oo
5 S 03 (2,198 S92y pas Sline 4 09,5 Aw (ul 4 (B)lse ganatus ALl age
e oLl o Wgs IS g )09 Glealy b g (S (2)lse cgaaie 3)l9e o

! °"\:’.‘>)§ L)’”)‘)f LQJqu)jTSAJ l.: 4..5[.;

Sisie s -1-0-)
40yl g s 5L dag B da g pg wile (Sode Julge JUI 51 )0 (Sshe slacs Lo
sobay Cul (e Ggae Jole Jlil a5 ,5 oo oloul (Hlusl el j8) 0 99290 (3
Sy silin (sloosad & il on JUE 2,8 plonl B Lot b 5 e 5l i
aSlge i Bk 5l JUl s o)l 55 o fusg Sl JUEil 05ty (i intes 20y
0,5 Seles con il ol 5l JUSIL olas len g9 5 WS Gide cnl o lpls
32 41y i slalaaoms 5o s b 5l alitie Sisie slas s IS oS5 Sy 3

Dgad (gAAwS (leF sy Alws
Jie sl spels Lo Slexlye 5150 ga ol 5l alie Ssie slags lowe (I
Slosd oy 5> sy Bl SlVeT S o ale lags e

QUL 5o o )¥55 5 il 55 3 jelw 5 (S IVl S Lo L blagy



O lase jo by g $len obj)) slesal, VF

Sl 25y il olSa Sy 5o ol e | 30 Iye 3 alisie sie (slogs e (o
oo 5 159587 atile lags lans g w55l s b ool iyl 5 o 05

ad Soke s )lem Sl 69,150 b Shilsy <5 9 Mg (g)lem F98 9,190 2 ogdle
i Slazlse e ay all) wis )5 obml 5 il Slezlse cle 4 il o a5
345 03,5 oo dloml ddgagiy Wi (s 0,5 5L 51,0 Mgyl (3305 oo ol 5
L il oanS s slogy sl o5 (s glabams S0 (S f @l
sr9y Slem ol @ Ml g Jugflen Sogor iglan Jole nl b agzlye s
20,5 0aiiS g wal o5 slo Sgesi Eel wilgh oo Mgy i) 4 Mol .asily o

s slsn b agzlye cle g Wil 55 Jad Gste slag)lon 5 bk
LB lase j0 oabay o SLuS 5 edile Bl g odwgs olge J&5 g e oy caliaes
5 omisSeerdl skl Giedhisine Sl i3S sl
i Lol 655l 5l (pladised jsSolegiannS'sS

bl s LS (B8 el (3 )9laST 457 sy S l @ (lgioe (IS ooy
NS IS G Julye L oS e 5 (il preee QLSS WL
dzye aiibe b dste o len 4 Ml Jls (Syxe ;0 sloeg S (et
L wlgsoe 59,8 2 il Gleo lp )0 (285 o ol SlaisSay boJuss S5 coalo

23,5 e 5500 (2 loe @ o] gl

‘;w.n.u LSLbLS)L“'.‘.‘? -Y-0-)
aglye 5l 50 B)lse cn i seme 3l e Yoiml 1) (s5ny 0 ,Shoe il 5 (i (Do
lse b didis as)le Sl ailg e oylse A8 pl oyedp JI ol b

Polse diws 50 ;0 B)lse aigSpl (IS jebay aiil Dglaie 08 Fui caS JiSke



VO

BLINEYE S L‘”stﬁﬁz’ bl slesal,

S slads Y- Jga 8 5 po (gt Soil e sy B)les s ST s,

A el ools (L 1) g o b dgzlse 4 dials O30T g 5 o3 T o le

e 4 oyf5,5leS o sadioamlice ol il slap jaiw 5l slodes Cuond 4T o) o

s> g.,u.o.m ‘a).)u.m aosle (5“9)‘9; 4d9.9 6&6}.@...; 5 OB)LC ..\...nl.: LQJ—“JB):"‘?—AJ L: 4\.9‘.‘>|9.c

83,5 ol o Juwg STen b

Sl 15 slobne g 05illy (olad Jolgs 1 ghe ;b (oudid (5198 3l slaods 1Y) Jgur
(o oo T30 b ateTgo 51 (S50 S 9Sian b oy a5

oo

sasiS sl | Jolgs

Li s

s ool & by pe glis 5 (55,588
et plio 095 J& 5 Joo 9 S

5 25 B (5550 2 Dllg ST
Coio (S adgi (g Cais (gl
B oile golio o8, liS poss
WCawgeoS g by (6 yslanz (o0g)T L)
Sriusk) a9 pie b slaplasle
aajﬂ

Lo slogiST e 5 S o3
ol -Y g ) S gisall
Ao SlS gy o SIS
Vil g oS 35Sl

9 oLlS 5l 6l o> I
Ll (2950 é SLS

oy oS5 ool
(S Lo Clealh)

Lt S ol S5
iy n (MMI') ble
Y3 CRTS| SRS

99,5 iy golandl

(0DTS") (o JT )L

gl 5 65,9leS (uvgraS O
M5 5 S50 s Caro ool 4 by e
@L,p Ollg Slygs ags (:.L.,o ‘M}j
5 (S W (a2l Caio i gl
O psls (WSSY) (sogee Cudlag
O ¢ Sl Dlilgar 089,38 Jiws
Sl i 0t wlis Wby olKiule;l

(OB o) (oo

JrgsSee oyl @,
oS ges) 2LS ey
5 QLS fad (lalS 05 5

«b30) Sy ey o yd
s oo oy g olS
DS aily o) G5 e

(o 5

Sl oty « S5
oSs5)T (i ble
Solas Gy Sodgeshy
&ls3AT sl lI(HPT)
o, | (EAAY) Gy e
RIS

9341

1- mucous membrane irritation
2- Organic Dust Toxic Syndrome
3- Hypersensitivity pneumonitis
4- Extrinsic Allergic Alveolitis
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1- Mold

2- Pathogenic

3- Coccidioidomycosis
4- Histoplasma
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1- Freons

2- fly paper

3- Static background level
4- Hard number

5- Invasive
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2- Mixed Cellulose Esters (MCE) Membrane Filters
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In summary

The Committee concludes that ifiSIpassiblEoEerivelEalthizassdrecommendediocecupationl
exposure limits tor biological agents giving rise to toxic and/or allergic effects, It recommends that
the existing procedures for toxic and allergenic chemical substances should be followed, with the
necessary changes, for these agents. The Committee does not believe that it will be possible in the
short term to determine health-based recommended occupational exposure limits for biological
agents that mainly give rise to infectious diseases. The Committee recommends a preventive
approach to these agents, and stresses the importance of knowledge development and
implementation in this field.

[ hope the above provides you with the information you require.
Yours sincerely,
(signed)

Professor W.A. van Gool,

President
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O9y dua g
Sugsested values Bacteria | Gram negative Fungi Actinomycetes | Total micro- Reference
88 cfu/m?3 bacteria cfu/m? cfu/m3 cfu/m3 organisms
Rylander et al
Threshold values 1,000 1,000 1980, 1983
Suggested OELs in < Rylander et al
scandinavia 1,000 10 1994
Peterson &
Threshold values 5,000 Vikstrom 1984
OEL 1,000 5,000-10,000 | Makros 1992
Dutkiewitz &
4 4 4
OEL 2x10 2x10 1x10 Jablonski 1989
Health based-
number which can 108 Malmberg 1991
cause sensitssation
Increased risk of s
EAA and ODTS >10 Lacey et al 1990
Threshold values 1,000 Lacey et al 1992
suggested ~ OEL 300 Palchak 1990
(biotechnology)
suggested OEL 8 hr ¢ 4 55, 1,000 Sigsgaard 1990
average
Health based OEL® 2% 10° 5x 10 2% 10 1x 105 ?;;';'ew'tz
Number of spores
necessary for 108 Miller 1992
development of
acute symptoms
: <4500 <10 in winter <2500in .
residences, schools summer Affaires and
and offices Health 1997
Provisional  Dutch Dutch .
guideline for indoor Occupational
S 10,000 Health
air in the work -
environment Association
NWA1989
Toxic
Toxic pneumon
i i S 7
Sugge_sted_ OEL in pneumgnltls 10 19 Rytander 1994
scandinavia Respiratory Respirator
inflam 102 y inflam
10°

* OEL Health based when continuous exposure to micro-organisms concentrations

above 10° cfu/m> occurs work-related respiratory disorders in workers are very

common.
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1- Lowest Observable Effect Level
2- environment-related activities
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Recommendations

Indoor commerzial and readential environmenis:
<I0CFU m™" of non-toxigeric ot non-pathogenic MO®,
10 MO > S0CFU -m ™" except Cladosporiam = acceptabl level
>300CFU-m™ of MO=unacceptable level, further investigation
Indoor places other than hospitals end clean rooms:
o Puthogenic and toxigenic F* = wnacoeptable in indoor air
o >50CFU.m™ of one fungal species = unzeceptable level, further investigation
o <INCFU.m™ = acceptable level i mixture of fungal species
o <3NCFU.m™ = acceptable level if Cladosparium or Altemaria
Food industry:
Dairy processing plant:
milk, cream, yogurt, fresh cheeses: <150 CFU - m™ of MO and <30CFU-m™ of F=acceplable level
powdered milk: <250CFU-m™ of MO and <100 CFU-m™ of F = accepiable level
Meat processing plant:
Rang A: <100 CFU . m™ of MO=excellent
Range B: 101300 CFU-m ™ of MO =intermediaie range
Range C: 300 CFU »m™ of MO =poor microbial quality of air
Controlled production aress in the food industry”;
Nonoperationa! and without production staff:
<25CFU-m™ of micro-organisms =acceptable kvel
Under normal operating conditions with production staff in the area:
<I00CFU-m ™ of micro-organisms = acceptable level

“MO = micro-organisms.
PF = fungi.
“i.e. production of ready-to-zat food.
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Agent ACGIH?, USA’ Norway"

Raw cotton dust” 02 mgm™ (<15 pm AED) 0.2mgm~ (<15 pm)
Grain dust (oat, wheat, barley) 4 mg m " (total dust) None

Flour dust 0.5 mg m"* (inhalable dust) 3 mg m* (inhalable dust)
Wood dust® 0.5-1 mg m™* (inhalable dust) 1-2 mg m " (total dust)
Organic dust None Smg m~* (total dust)
Particulates not 10 mg m* (inhalable dust) 10 mg m™* (total dust)
otherwise regulated

Subitilisin (protease from 60 ng m* (total dust, STEL?) 60 ng m * (total dust)

Bacillies subtilis)

. - . . .. b . .
“ American Conference of Governmental {ndustrlal Hygienists. = Measured stationary with
a vertical elutriator. * Dependent on species.  Short term exposure limit.

S o9 gl -V -Y-0

Health Council of the Netherlands o coidsl)] Clasus I Sledbl pl e
VA9F Jlo o S gguil o lailbisl cpaas gl Madlipe sl i ol il o
b caSoyio oS50 0 Lulal o jlasbiwl gl 5 aide jo .o plosl ICOH Lawgs
2 ol Sl e MACT plgieas Tgo coSoyie 5o enSgigail aly O
sl 0325 B G5B & 508 95T Wiz o 013, a9 S slalame

1 - International Commission on Occupational Health
2 Maximum Accepted Concentration
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- the Health-Based Recommended Occupational Exposure Limit
- Forced Expiratory Volume

- Dutch Expert Committee for Occupational Standards

- Operational Exposure Guide

- Occupational Exposure Limit

- Subtilisin

- Proteolytic Enzyme

- Bacillus Subtilis
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1- Time Weighted Average
2- Short Term Exposure Limit
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1- Heating, Ventilating and Air Conditioning
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1- solmedium

2- replica-plated

3- transferred

4- Fragment

5- Enzyme-Linked Immunosorbent Assay
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1- Medium

2- Interestage

3- Reentrainment

4- Mass Median Aerodynamic Diameter
5- Count Median Aerodynamic Diameter
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Working environment(s)

Recycling plants for paper, glass.
synthetic materials. wrapping
materials, etc.

Biological agent(s)

Fungi. glucans, actinomycetes.
Gram-negative bacteria. endotoxins.
viruses

Major adverse heaith
outcomels)
N-ARD'. ARD”, infections

Caomposting plants

Fungi, glucans: actinomycetes and
other spore-forming bacteria;
microbial enzymes: plant,

mamm alian, invertebrate proteins

N-ARD. ARD . infections,
cancer

Sewage plants

Bactoria, especially Gram-negative
bacteria: endotoxins: fundgi: glucans:
viruses

N-ARD., infoctions

Food production and packaging

Health care sector

Areas with air-conditioning
systems, cooling towers and high
humidity (e.g. textile, print
industry. paper production)

Fungi. glucans: mycotoxins: bacteria:

endotoxins: microbial enzymes;
plant. mammalian. invertebrate
proteins.
Bacteria, viruses: microbial enzymes
plant, mammalian, invertebrate
proteins

Fungi. glucans. bacteria. endotoxins

N-ARD. ARD. cancer

ARD, infections

N-ARD. infections, SBS®

Archives. museums. libraries

Fungi. bacteria. endotoxins.
mycotoxins

ARD. SBS

plant. mammalian, invertebrate
proteins

Agriculture Fungi, mycotoxins: glucans: N-ARD. ARD. infections,
actinomycetes and other bacteria; cancer
viruses: microbial enzymes: plant.
mamm alian, invertebrate proteins

Forestry Bacteria: fungi: glucans: viruses: N-ARD, infections

Horticuiture

Fungi. actinomycetes and other
bacteria

ARD. infections

Metal-processing industry (use of
metalworking fluids)
Wood-processing industry

Building and construction
industry

Fungi. glucans. bacteria. endotoxins

Fungi, glucans: Gram-negative
bacteria; endotoxins; wood dust;
plant, mammalian, invertebrate
proteins

Fungi, actinomycetes and other
bacteria. endotoxins

Veterinary medicine

N-ARD. infections. cancer

N-ARD, ARD, cancer

N-ARD, ARD, infections

Bacteria, viruses; fungi: microbial
enzymes: plant. mammalian.
invertebrate proteins

ARD, infections

Military, aviation workers

Bacteria, viruses

Infections

Blotechnology Industry

Fungl, bacteria: microbial enzymes:
plant. mammalian, invertebrate
proteins

ARD
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1- Gram staining
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GRAM NEGATIVE BACTERIA

Acimetobacter Elebsiella
Cirrobacter Legionella (eaul
Entsrobacrer Adoravella
Escherichia FPseudomonas
Flavebacterium Xanthomonas

GRAM POSTIIVE BACTERIA

Arthrobacrer
EBaciilus
Eocuria

Micrococcus
Staphylococcus
Streplococcus

IRREGULAFE GRAM NEGATIVE RODS AND ACTINOMYCETES |

Corymebacterium
Adycobacterium

Saccharopelyspara

Norcardiopsis
Strepromyces
Thermoactinomycetes

MOILDS AND MYCOTOXINS

GENUS

(Number of species)

MYCOTOXING™

REMAREKS

Acremoniunm sp.

o)
Altermaria sp. A. alfernata: altemariol. Large dimension septate spores
{40-50) tenuazolic acid A alternara: the most common
Aspergiiius sp. A flavus, A. parasiticus: Wery common group.
(200} aflatoxins, citrinin Small dry spores easily airborne.

A clavarus: cytochalasins

A fiumigaius: fumitremorgins,
gliotoxin

A niger: oxalic acid

4. echraceus: ochratoxins

A wersicolor: stengmatocystin

Aureobasidium sp.

Colonizes leaves in fall, facilitating

£15) the decomposition activity
Boiryfis sp. —

Chastomium sp. Chaetomin

£80% C. globosum: chaetoglobosims
Cladosporium sp. | Epicladospornic acid, cladosporin | The most prevalent group in the

{300 cutdoor air

Epicoccum sp. Flavipin. epicorazins. ndole-3- | Develops en substrates where

) acetomtrile Cladesporium and Auwreobasiditum

are present

Fusarium sp.

Fumonizins, tnichothecenes: T-2,

Plant pathogen

£30-T0) vomitoxin, zearalenone
Geotrichum sp. —
Memnonieila zp. Gnseofulvins Resembles Stachybotrys.
Mucor sp. —
50y
Paecilomyces sp. | Paeciletoxins Small dry spores that are easily

P. variani: patulin

airbome

Penicillium sp.

F. expansum: citrinin, patulin

Wery common group

(200} F. grizeo-filvum: griseofulvins Small spores that are easily
FP.viridianm: griseofulvins, aercsolized
ochratoxins
F. polonicum: vermacosidin
Phoma sp. F. soghina- tenuazoic acid
Stachyboirys sp. 5. chartarm: michothecenes: 5. chariarom: spores not easily
(15} satratoxin. stachybotrylactams. aerosolized:; not very competitive in

lacones

the presence of other molds in
culture: rather unreliable
measurements in the air

Trichoderma sp.
2

T viridi: mchethecenes:
satratoxin

Ability te kill other molds

Tlocladium =p.

Septate spores.

] Fesembles 4 ltermaria
i Incomplete list.
YEASTS
Candida Trichosporon
Crnploecoccus Torulopsis
Rhodororula
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1- Agent Containing Particles per Liter of Air
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1- Lipo-Oligosaccharides
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1- Tumor Necrosis Factor Alpha
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1- Organic Dust Toxic Syndrome
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1- No-observed-adverse-effect level
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1- Reference Standard Endotoxin
2- Committee European Normalization
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1- Social and Environmental Responsibility
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Occupational Environments Where Endotoxins Have Been Identified and
Known to Pose a Problem™

Cotton gins,/mills

Swine confinements

Grain storage, handling, and processing facilities
Poultry barns

Sewage treatment and processing facilities

Wood chipping operations

Saw mills

Flax mills

Machine shops

Fiberglass manufacturing™
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1 -Limulus Amebocyte Lysate
2- Food and Drug Administration


http://www.fda.gov/
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1- Lipo Poly Sacharide
2- Polyvinyl chloride


https://en.wikipedia.org/wiki/Polyvinyl_chloride
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Percent Recovered as

R Recovery (ng of NP-1 Compared to the
Filter Type Activity/ ng LPS Added) Controls (%)
Polyvinyl chloride (5.0-pum 0.064 10.8

pore membrane)
Polyflon (woven Teflon) 0.206 344
Teflon membrane (1.0-pm 0.229 382

pore membrane)
Cellulose mixed ester 0252 421

(0.45-pm pore membrane)
Lipopolysaccharide (LPS) 0.599 -

control {no filter)

Note: NP-1 = Reference endotoxin,

Source:  Milton, 1., et al. American Industrial Hygiene Association Jouwrnal. 51(6):333,

{1990). With permission.
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