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Bioaerosol Ize definovat jako aerosol biologického
puavodu obsahujici bakterie, viry, spory plisni,

rozto €e, mrtve i Zivé bu nky, pyl, zbytky organism U
apod. Velikost €astic se pohybuje v rozmezi 0,5-2,5
pm.

Bioaerosoly muzeme délit do dvou hlavnich skupin na
Zivotaschopné nebo mrtvé. Aerosoloveé ¢astice prvni
skupiny obsahuji zivé organismy, které mohou pfi
dostatku Zivin rust a tvofit viditelné kolonie. Nezivy
bioaerosol obsahuje mrtvé organismy, pyl, zbytky zvifat,
exkrementy hmyzu
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Control banding [ |

= CB je ur€en k minimalizaci vystaveni pracovnika
nebezpecnym chemickym latkam a dalSim rizikovym faktoram
na pracovisti v€etné biologickych Cinitelu.

= CB svym obsahem pfedstavuje kvalitativni nebo
semikvantitativni posuzovani rizika a nasledny pfistup  k
managementu ochrany zdravi a bezpecénosti pfi praci

= CB je pragmaticky pfistup, ktery mize byt pouZit pro Fizeni
expozice na pracovisti nebezpe&nym cinitelim s neznamymi
nebo nejistymi toxikologickymi vliastnostmi, a pro které chybi
kvantitativni expoziéni limity.

= Proces CB klade dlraz na nezbytna opatreni, ktera
minimalizuji riziko ohroZeni zdravi exponovanych pracovniku.

= PFi vétSim potencialnim riziku ohroZeni zdravi, je nutné k
zvladnuti situace a stanoveni pfijatelného rizika vétsi mira
kontroly - systém je konzervativni.

Pro¢ Control banding I

= Control banding je pragmaticky pfistup, ktery maze byt pouZzit pro
fizeni expozice nebezpecnych &initeld s neznamymi nebo
nejistymi toxikologickymi vlastnostmi, a pro které chybi
kvantitativni expozi¢ni odhady.

= Metody CB mohou doplfiovat tradiéni kvantitativnhi metody
zaloZené na odbéru a analyze vzork( vzduchu vzhledem k OEL,
pokud existuji.

= Metody CB mohou zajistit alternativni posouzeni rizik a procesu
fizeni rizika seskupenim profesnich situaci prostfednictvim
kategorie utvorené podle podobnosti z hlediska nebezpeci a/nebo
expozice, a zaroven zahrnuji odborny Usudek a sledovani.

= Uvedeny proces se vztahuje na fadu fidicich technik (jako je
obecné vétrani nebo izolace) vztahujicich se ke specifické
chemikalii s ohledem na jeji rozsah (nebo skupiny) nebezpedi a
rozsah (nebo skupiny) expozice.
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Pro¢ Control banding I

= Metody CB mohou zajistit alternativni posouzeni rizik a
procesu fizeni rizika seskupenim profesnich situaci
prostfednictvim kategorie utvofené podle podobnosti z
hlediska nebezpeci a expozice,

= Nasledné zahrnuji odborny nazor na minimalizaci rizika a
nasledné sledovani efektu opatreni.

= Uvedeny proces se vztahuje na fadu opatfeni a technik
(jako je obecné vétrani nebo izolace) vztahujicich se ke
specifické chemikalii nebo biologickému Ciniteli s ohledem
na nebezpecnost a rozsah expozice.

= Tato opatfeni/pfistupy jsou seskupeny do Urovni podle miry
ochrany.

= Cim je potencial ohroZeni vétsi, tim je zapotiebi vyssi
droven ochrany pro kontrolu expozice nebezpe&nym latkam
¢i biologickym ¢initelim .

ProC Control banding |

= PouZiti control bandingu pivodné vyvinul
farmaceuticky pr Gmysl jako zp usob, jak bezpe ¢né
pracovat s novymi chemikaliemi, o jejichz toxicit é
je dostupnost informaci mala nebo zadna . Tyto
nové chemikalie byly klasifikovany do ,pasem*
zaloZzenych na toxicit € analogickych a lépe znamych
chemikdlii a jejich expozice byla navazana na
predpokladané postupy bezpec€nosti prace, jez
zohlednuji limity pro vystaveni se nebezpenym
latkam.

= Kazdé pasmo bylo nasledné srovnano s kontrolnim
schématem.
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Catogory 1 Category 2 Category 3 Category 4
*  Irmitant to the skin or eyes = Moderate to high acute systemic taxicity «  Mutagenicity «  Highly potent pharmacological activity
Low acute or chronic system effects such as cardiac or liver toxicity +  Carcinogenicity (obsenved at approximately 10 ig/kg or
Low potency (effects at 10-100mglkg or | = Reversible systemic toxicity *  Developmental and/or reproductive toxicity less in animals or humans)
greater) ®  Moderate chronic systemic toxicity with low | #  Significant pharmacological potency Ireversible effects.
Effects that are reversible severity (1oxicity observed al approximately (effects at or below approximately 0.01 - 1 Mutagenicity
Onset of symptoms is immediate 1- 10 mgikg) mg/kg) Carcinogenicity
Not a mutagen, reproductive or Comosive *  Sensilizers Developmental and/or reproductive loxicity
developmental foxicant o careinogen Weak (skin or respiralory) sensitizers. Wiell absorbed by occupational exposure Well absorbed by occupational exposure
Has good waming properties (odor Maderately absorbed via inhalation or by routes routes
threshold below ion which may @ Ireversible effects Severe acute or chronic systemic effects
cause toxic effects) Onset of symptoms - may be immediate to Severe acule systemic effects May affect sensitive sub populations in a
Oecupational Exposure Limit (OEL) delayed Severe chronic systemic effects. significant manner (e g. asthmatics)
‘approximately 0.5 mgim3 or Greater Moderake degres of medical iniamention Potential need for immediale medical Occupational Exposure Limits are
(i-&., not ife threatening) may be needed intervention approximately 30 ng/m® or less
May have poor or no waming properties: Poor or no wamning properties
Not & mutagen, reproductive or Occupational Exposure Limits (OELs)
developmental toxicant or carcinogen (see range from approximately 30 ngim o 10
* note) pg/m
Occupational Exposure Limits  (OEL)
range from approximately 10 pg/m3 to 0.5
mgim3
“=In some cases, compound may produce chronic or -genic effects ol high doses (usually > 20 mg/kg/day), in these cases scientfic judgment as o the keihood of this accurTing occupationally and
classifying its inherent isk may be needed, ** = in the A alone cell data or other endpoints may be an exception o classificaion in this category, in this case,
a scientfic judgment may also need o be made based on class of compound and *active moiety”

John P. story, implementation a volution of the p
ion and {0 em, Chemistry Today, Vol 24: 5-10, 200

S problémem definovani OOPP dychaciho systému
jsme se poprvé setkali pfi epidemii SARSu,
pandemické chfipky, MERSu a v posledni dobé Eboly.
(je zajimavé, Ze historicky prvni pozadavky byly od
kolegu patologu)

PFi vybéru OOP se postupovalo podle doporuceni
vyrobct OOPP

V CR neexistuje (?) systém vyb&ru OOPP z hlediska
expozice jednotlivym biologickym &initeliim
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Tento problém v sou¢asné dobé feSil z hlediska
expozice nanodasticim i VUBP v.v.i. Pouzil metodiku
CB pro vybér OOPP definovanych dle nebezpeci
nanocastice a expozice

(viz. Certifikovana metodika pro poskytovani osobnich
ochrannych prostredkt v prostredi s rizikem vyskytu
nanocastic (zameéreno na zameéstnavatele pfi FeSeni potreby
pridélovani osobnich ochrannych pracovnich prostfedkt pro
ochranu dychadel) VYSTUP Z VYZKUMNEHO PROJEKTU
C. TBO3MPSVOO5 ,0VERENI MOZNOSTI OCHRANY
DYCHACICH ORGANU PRED NANOCASTICEMI
PROSTREDNICTVIM OOPP*)

Certifikovana metodika pro poskytovani osobnich
ochrannych prost Fedku v prost Fedi s rizikem
vyskytu nano €astic (zam érfeno na zam éstnavatele
pfi FeSeni pot feby p Fid élovani osobnich
ochrannych pracovnich prost Fedka pro ochranu
dychadel)
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Certifikovana metodika

= Tato metodika se sklada z nékolika postupovych
krokua, smérujici k rozhodnuti o potfebé pridélit
zamestnanci OPDO. Jedn& se o obecny postup
zalozeny na principu pfedbé&zné opatrnosti a
zohledriujici stavajici stav poznani.

= \Vystup z metodiky je aktualné tfeba chapat pouze
jako informativni. Ddvodem je nedostatek
toxikologickych udaju, znalosti o charakteru
nanocastic, znalosti o zpusobu jejich mozného vyuziti
a manipulace s nimi, znalosti o rychle se ménicich
pracovnich postupech a také chybéjici hodnoty limit(
pro oblast nanocastic.

Krok 1: Vymezeni pracovniho systemu,
zpracovani seznamu pracovist a ¢innosti a
identifikace nebezpeci

= Pro potieby této metodiky se zpracuje soupis
pracovist a ¢innosti, kde Ize pfedpokladat zvySeny
vyskyt nanocastic. Sledovan by mél byt pfedevsim
takovy vyskyt nanocastic, ktery se v pfirozeném
prostfedi ¢lovéka bézné nevyskytuje.
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Lze prfedpokladat, Zze takovymito pfedmétnymi pracovisti
jsou vzdy pracovisté, kde je s nanocCasticemi
manipulovano, dale pracovisté, kde jsou nanocastice
cilené vyrabény a take pracovisté, na kterych probihaji
¢innosti jako napfiklad (napf.):

brouseni;

metalurgie;

mleti;

fezani;

sklafsky a keramicky pramysil;

spalovani;

strelba;

svarovani.

Pro kazdého zaméstnance, ktery se vyskytuje na pracovistich
identifikovanych podle pfedchoziho kroku, se stanovi doba
expozice nanoc¢asticim v pracovnim ovzduSi. V souvislosti s Grovni
soucasnych znalosti je doporu¢eno pfifadit expoziéni dobu
zaméstnance do nékteré z niZze uvedenych kategorii:

Kategorie Jednoduchy popis
1  Predpoklada se doba expozice v ramci pracovni smény cca do 1
hod./den, resp. do 5 hodin za tyden.
2  Predpoklada se doba expozice v ramci pracovni smény od 1 do 3
hod./den, resp. od 5 do 15 hodin za tyden.
3  Predpoklada se doba expozice v ramci pracovni smény od 3 do 6
hod./den, resp. od 15 do 30 hodin za tyden.
4  Predpoklada se doba expozice v ramci pracovni smény nad 6
hod./den, resp. nad 30 hodin za tyden.
Do doby expozice se zapocitava pouze ¢as traveny v prostredi
s vyskytem nanocastic.
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V pfipadé nanocastic, u kterych je predpoklad, Ze se vyskytuji v pracovnim
ovzdusi, se provede zatfidéni do neékteré z nasledujicich skupin nebezpecnosti
(zde je nutné mérfeni, pfipadneé odborny odhad):

Nebezpecnost Jednoduchy popis

l. Nanocastice vznikajici pfi ¢innostech, kdy Ize predpokladat jejich
zvySenou produkci (priklady vyjmenované v kroku 1) s koncentraci do 9 999
¢astic v cm @ pracovniho ovzdusi.

1. Nanocastice vznikajici pfi ¢innostech, kdy Ize predpokladat jejich
zvySenou produkci (pfiklady vyjmenované v kroku 1) s koncentraci od 10 000 do
19 999 ¢astic v cm @ pracovniho ovzdusi.

I1l. Nanocastice plUsobici diky svym viastnostem jako drazdive a leptavé ;
pripadné dalSi nanocéastice v pocetni koncentraci od 20 000 do 39 999 castic

v cm 2 pracovniho ovzdusi.

IV. Nanocastice uméle tvofené; pripadné dalSi nanocastice o hustot & nizsi
nez 6 000 kg/m 2 v po éetni koncentraci nad 40 000 ¢astic v cm 2 pracovniho
ovzdusi.

\A Nanocastice plUsobici diky svym vilastnostem jako toxicke, vysoce
toxické, karcinogenni i mutagenni; vlaknité nano €astice a azbestu
podobné ¢astice; p fipadn é dalSi nano ¢astice o hustot & vysSi nez

6 000 kg/m 2 v po €etni koncentraci nad 40 000 ¢astic v cm 2 pracovniho
ovzdusi

Skupiny nebezpec¢nosti jsou odhadnuty na zakladé literatury. S
ohledem na soucasny stav poznani je k tomuto déleni potfebné
pristupovat jako k déleni informativnimu. Existuji téZ dalSi pfFistupy,
napr. déleni na zakladé velikosti a persistence a biokompatibility i
jiné pristupy.

V budoucnu je planovana priprava dat, ktera budou pouzitelna pro
hruby odhad propojeni skupin nebezpeénosti s hmotnostni
koncentraci ¢astic v prostfedi. Soucasti podrobného Setfeni bude i
v pristich letech individualni Setfeni dle zasad uvedenych dale .
Nebezpecnost nanocastic je ovlivnéna napriklad jejich
chemismem, fyzikalnimi vlastnostmi, krystalickou strukturou,
hustotou, ¢i schopnostmi agregace, aglomerace a sedimentace .
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Nebezpecnost vybranych nanocastic

Zatfidéni vybranych nanoéastic do skupin nebezpeénosti.

Skupina
nebezpeénosti
AQi>50nm) v Nanostfibro o velikosti ¢astic nad 50 nm. S nano formou je pojena toxicita.
Nanostribre o velikosti ¢astic do 50 nm vetné. S nano fermou je pojena foxi-
cita
Nanotastice oxidu hlinitého o velikosti ¢astic nad 50 nm. S nano formou je
pojena toxicita.
Nanotastice oxidu hlinitého o velikosti £astic do 50 nm. S nano formaou je po-
jena toxicita.

AU sonm) Nanozlato o velikosti Castic nad 50 nm. S nano formou je pojena toxicita.

Nanoéastice Poznamky

AGz500m) V.

Al203>50nm)

Al2O3is5anm)

Alicsonm) Nanozlato o velikosti £astic do 50 nm. S nano formou je pojena toxicita
Cpo500m) 5 Uhlikova Cern (saze) o velikosti Castic nad 50 nm.

Cigsnm) Unlikova Eerii (saze) o velikosti £astic do 50 nm vietné

Ceoffuliereny) Fullereny. S nano formou je pojena foxicita

Nanotastice oxidu ceritiéitého o velikosti £astic nad 50 nm. S nano formou je

pojena toxicita.
Nanotastice oxidu ceriti¢itého o velikosti ¢astic do 50 nm. S nano formou je
pojena toxicita.

Co Nanotastice kobaltu. S nano formeu je pojena toxicita.

CeOzi>50nm)

Ce0zzzarm)

Co0 . Nanotastice oxidu kobaltnatého. S nano formou je pojena toxicita.

CuOns Nanotastice oxidu médnatého o velikosti £astic nad 50 nm. S nano formou je

(>50m) pojena toxicita.
Nanotastice oxidu médnatého o velikosti £astic do 50 nm. S nano formou je
pojena toxicita.
Fepssonm) NanoZelezo o velikosti £astic nad 50 nm. S nano formou je pojena toxicita
Nanozelezo o velikosti ¢astic do 50 nm vEetné. S nano formou je pojena to-
xicita
Nanotastice nerezové oceli s cca 60 % Fe, 20 % Cr, 9 % Ni a stopovym
mnoZstvim Mo, Si a Mn_S nano formou je pojena toxicita
Nanotastice oxidu Zelezitého. S nano formou je pojena toxicita, pri testech
toxicity byly ziskany wyrazné odlisné vysledk:
Nanotastice oxidu Zeleznatého o velikosti Eastic nad 50 nm. S nano formou
Je pojena toxicita

CuOestnm)

Feicsonm)

Fe(nerezovi ocel)

Fea0s(nans)

FeOstnm)

Nanogastice = Poznamky
‘oxidu 2 Zho o velikosti Castic 4o 50 nm. S nano formou e
2Ot v. pojena todeits
Giycaroloms: [} NanoZastics glyceralu.
G’afe";ﬁ:;;e"'m W, Nanografen, grafenoxic, grafen. S nanc formou & pojena toxicita.
- " NancZistics chemicky odpovida]ic] nEKterem = lanthanidl o valkost &s-
s - 5 nad 50 nm.
N v Zistios chamicky Eteremy 2 lanthancid o velkost Gas-
Ao tic do 50 nm.
[ v Nano2stics axidu manganaty. 5 nana farmou je pojena toxicia,
ManoZastics, u kterjch nent zname chemicks slaZent, fyzikaini viastnost, ani
Nanonemans v biclogické Ginky.
N Toxicita nanodiamant] je vyrazné niZi ne? toxicita ostatnich uhlikowyich na-
Nanodiamanty in. e T
[P—— I NancZastics jili o veikosti Sastic nad 50 nm. S nana formou je pojena toxic
o= - &
Nanojly sy . Eastic do 50 nm. 5 J& pojena toxicita.
Nancaastics polystyrenu o valikost £4560 nad 30 nm._ & nana formau J2 po-
Nanopolystyrenyissm IV, Jona toreita
3 NancZastics polystyrenu o velikosl Casbe do 50 nm. S nano farmou js poje-
Nanopalystyranyissamm v. i
Namotrabick Napfikiad grafencxid, MWNGT 3 SWNCT (URIKGtE nanotruitky Vicevrstva
ol i ). Uvaujise & azbestu
Nijcors v
NiOissonm .
o v NancZ3stics cxidu NIkEINatENa o Vallkost E35EC G0 50 M. 5 nana formol j&
s - pojena toxicita.
Phipancy v Nancolovo. S nana farmou je pojena toxicia,
Flatinové kowy g - . Metalurgie platinovych kovi, pfip. zpracovini elektreoapadi. S nano formou
em e pojena toxicits
Folovodice v Polovadicove nanotasice s obsahem Cd (CdS. CaSe. CaTe) vykazuio:
Y T - Znaénou eko- a eytotoxicitu
Sb:Osinars V. Zistics oxidu antimoriéndho. 5 e pojena toxicita
o v NancZastics cxidu HemiEiehs, amorhl forma o velkost £2stic nad 50 nm.
Aamart~Saem) S nane formeu je pojena toxicita.
Si0 v NanoZ3stics axidu kiemiZitéha, amartn farma o valikosti &stic do 50 nm
S gt <y - S nano formou je pojena texisita.
Nanodastios oxidu kiemiGiEho. kystahokd Stuktur nen] znama, pripadng
SiOz0mpm v Kiencova krystalicks struktura (kismen/kvarcit). § nanc formou je pojena to-
xicita
SnOzestm - NanoGastice axidu ciniéitzho o velikosti Gastic nad 50 nm
SOz . Nanoéastics cxidu cinizitéha o velikost Eastic do 50 nm.
Titlirars) . NanoZastice nitridu fitanu. S nano farmou je pojena toxicia.
Tom v Nanotastios oxidu Hanibieho o velkost Gasie nad 60 nm. S nana formou jo
[z pojens toxicita.
S v NanoZastics cxidu HaniEiens o velkost Eastc 0o 50 m. 5 nanc formou je
s - pojena toxicita.
e . NanoGastics karbidu walramu o SioZent oa 45 % WC. 0oa 45 % W a zbyiek
5.
‘Gidu ZinetnatEha o vellkostl 2aste nad 50 im. &
ZnOetnm) . Jiyisenpaten
Zistice 0xidu ZineEnatéhs o velkost £asto 9o 50 nm. S nano formau &
2Nty v. pojena todeits
Nancistics cxidu ZmoniZkanc, PIati pro nanogastios o velikost kalem 30
2Oz in. nm. S nana formou je pojena toxisita, pfi testech toxicty byly Ziskany vyraz-
né odiiiné vysiedky.
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Krok 4: Hodnoceni rizik spojenych
S pusobenim nanocastic I.

Na zékladé stanoveni doby expozice a zatfidéni do skupin
nebezpecnosti se vyhodnoti rizika, ktera jsou spojena s plsobenim
nanocéstic. K tomu slouzi matice , kde jsou uvedeny skupiny
nebezpecnosti a kategorie expozice a v prislusnych polich pak hodnoty
rizika.

Vysledné riziko nabyva hodnot 1, 2 a 3. Kdy jednotlivé hodnoty
vyjadfuji miru tohoto rizika nasledovné:

Hodnota Jednoduchy popis

1 Nepredpoklada se vyznamné ovlivnh  éni zdravi zam éstnance
pusobenim nano €astic . Riziko potencialnich negativnich zdravotnich
dopadl spojené s plsobenim nanocastic na zaméstnance lze vnimat
jako prijatelné. Neni pravdépodobné nutné realizovat bezpeénostni
opatreni. BEhem ¢innosti, kde dochazi k uvolfiovani nanocastic do
ovzdusi je vSak vhodné pouzivat OPDO.

Krok 4: Hodnoceni rizik spojenych s pOsobenini
nanocastic .

2 Nelze vylou €it negativni ovlivn éni zdravi
zameéstnance p Gsobenim nano €astic . Riziko potencialnich
negativnich zdravotnich dopadd spojené s plsobenim
nanocastic na zaméstnance Ize vnimat jako podminéné
pfijatelné. PFi praci je doporu¢ovano pouzivat OPDO.

3 PFedpoklada se negativni ovlivn  éni zdravi
zameéstnance p Gsobenim nano €astic . Riziko potencialnich
negativnich zdravotnich dopadd spojené s plsobenim
nanocastic na zaméstnance lze vnimat jako nepfijatelné . PFi
préaci je doporucovano vzdy pouzivat OPDO. Spolehlivost
OPDO, které jsou pfidélené zameéstnanci, musi byt vZdy
individualné otestovany.

10
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Tab. 3: Matice hodnoceni rizik spojenych s pusobenim nanoéastic.

Kategorie Skupina nebezpeénosti
doby expozice

Uvedené hodnoceni rizik se tyka pouze oblasti nanoc¢astic.
V konkrétnich podminkéach pracovisté se v ovzdusi budou

¢asto vyskytovat i dalSi Skodliviny ve formé aerosold,
rozptylenych vétSich pevnych &astic nebo plyna s riznou
koncentraci. Pokud budou prekro€eny pfislusné limity,
poskytne zaméstnavatel OPDO na zakladé ochrannych

vlastnosti, které deklaruje vyrobce v navodu pro pouZzivani.

Tam, kde je riziko identifikovano hodnotou 3, se i pfesto
doporucuje, aby se vzdy individualné testovala uc¢innost
pridélenych OPDO.

OPDO dostupné na ¢eském a evropském trhu Ize povazovat
jako vhodné pro pouZziti i pro ochranu pred plisobenim
nanocastic. V pfipadé extrémniho plsobeni nanocastic je
doporuceno uprednostnit ochranu zaméstnanct pomoci
technickych prostredk, resp. pouzitim kolektivni ochrany.

V pripadé, kdy je riziko identifikovano hodnotou 3, pfipadné 2, a
kdy je spojeno s pusobenim nanocéstic, které jsou uvedeny

v tabulce vySe (Tab. 2), je vhodné vénovat se i dalSim
moZznostem pronik&ni nanocastic do organizmu a uvazovat

napriklad vhodnou ochranu zraku.

11
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Individualni testovani by mélo probihat pfimo na pracovisti. Zméfi se
koncentrace nanocéstic v bezprostrednim okoli pracovnika pfi riznych
predpokladanych pracovnich podminkach a pohybovych aktivitach. Souc¢asné
se bude méfit koncentrace pomoci odbérového systému za obli¢ejovou
polomaskou (filtracnim systémem) s cilem ziskat tzv. FIT faktor, ze kterého
bude nasledné vypoctena filtracni G¢innost ovéfovaného ochranného
prostiedku v danych podminkach.

Ochranny faktor, FIT faktor :
CO
F=-—--
C
Co koncentrace Skodliviny vné respiratoru, Cy koncentrace pod respiratorem, tj
koncentrace vstupuijici do dychaciho organu . Cim je vy$si hodnota F , tim je OOPP
» U €innosti ochranného

prost redku “ S v %
100
S=100 - ---- (%)
F

Limity pouZiti CB :
faktory a hodnota skérovacich hladin pravdépodobnosti expozice a
zavaznosti nebezpecnosti
Vyhody CB :
transparentni, logicky a jednoduchy nastroj,
podpora rozhodovani na zékladé dostupnych dat

Metodou Nanotool bylo hodnoceno vice nez 30 pracovist, s tim, ze
doporucenti, ktera byla provedena na zakladé vyse uvedeného postupu
byla stejna nebo konzervativni nez doporuéeni provedena pramyslovymi
hygieniky (Brouwer, 2012)

Celkové Ize fici, Ze Upravy a validace riznych pfistupt CB se o¢ekava v
pristich nékolika letech.

Vznikaji nové vyzkumné iniciativy, které jsou zaméreny na srovnani CB
modelC .

Nicméng, vSechny CB nastroje vyslovné stanovi, Ze jejich pouZziti by
nikdy nemélo nahradit komplexni hodnoceni rizik odborniky (v pfipadé ,
Ze je dostatek toxikologickych a expozi  €nich dat)

12
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FO445TT Tato kanadska standardni metodika
vychazi ze systému CB tj.:
Standardniho hodnoceni
nebezpe €nosti biologického
cinitele

Z.CSA

STANDARDS

Selection, use, and care of respirators

Hodnoceni expozice daného
pracovnika — vychazi se:

2.1 z technickych parametra
ventilace prostoru

2.2 ze zdravotniho stavu
pacienta

2.3. z charakteru zdravotniho
zakroku

The qualified person shall select a risk group for the bioaerosol based on the following criteria:

Classification of biohazardous agents by risk group

Risk group Health impacts (transmissibility, infectivity, and adverse health effects of the
bioaerosol)

Risk group 1 (R1) Agents not associated with disease or serious adverse health effects in healthy adult
humans

Risk group 2 (R2) Agents associated with human disease or adverse health effects that are rarely serious and
for which preventive or therapeutic interventions are usually available

Risk group 3 (R3) Agents associated with serious or lethal human disease or adverse health effects for which
preventive or therapeutic interventions might be available (high individual risk but low
community risk)

Risk group 4 (R4) Agents likely to cause serious or lethal human disease or adverse health effects for which
preventive or therapeutic interventions are not usually available (high individual risk and
high community risk)

13



20.11.2017

schercio col—all enteropathogenic, enterotoxigeric, entroinvasve and strans bearng K1 antigen,
Risk Group 1 (RG1) Agents inclcig £ coli 015747

RG1 agents are not associated with disease in healthy adult humans. Examples of RG1 agents include s o nlignies

asporogenic Bacillus subtilis or Bacillus licheniformis (see Bacillus subtilis or Bacillus licheniformis Host-Vector Kebsills — o species except K.oxytoca (RGT)

Synerm, Exceptions); adeno- associated virus (AAV) types 1 through 4; and recombinant AAV constructs, Legionella including L pneumophik

the transgene does not encode either a potentially tumorigenic gene product or a toxin molecule

Leptospira interrogans —all serotypes
Listeria

and are produced in the absence of a helper virus. A strain of Escherichia coli (see Escherichia coli K-12 Host Moraxella

Vector Systems, Exceptions) is an RG1 agent if it (1) does not possess a complete lipopolysaccharide (ie.,
lacks the O antigen); and (2) does not carry any active virulence factor (e.g., toxins) or colonization factors

and does not carry any genes encoding these factors.

Those agents not listed in Risk Groups (RGs) 2, 3 and 4 are not automatically or implicitly classified in RG1;
a risk assessment must be conducted based on the known and potential properties of the agents and their

relationship to agents that are listed.

Risk Group 2 (RG2) Agents
RG2 agents are associated with human disease which is rarely serious and for which preventive or
therapeutic interventions are often available.

Risk Group 2 (RG2) — Bacterial Agents Including Chlamydia

Acinetobacter baumannii (formerly Acinetobacter calcoaceticus)

Actinabacillus

Actinomyces pyogenes (formerly Corynebacterium pyogenes)

Aeromonas hydrophila

Amycolata autotrophica

Archanobacterium haemolyticum (formerly Corynebacterium haemolyticum)

Arizona hinshawii — all serotypes

Bacillus anthracis

Bartonella henselae, B. quintana, B. vinsonii

Bordetella including B. pertussis

Borrelia recurrentis, B. burgdorferi

Burkholderia (formerly Pseudomonas species) except those lsted in Appendix B-lIl-A (RG3))
Campylobacter coli, C. fetus, C. jejuni

Chlamydia psittaci, C. trachomatis, C. pneumoniae

Clostridium botulinum, Cl. chauvoe, Cl. haemolyticum, Ci. msto/ynmm . novyi, Cl. septicum, Cl. tetani
Corynebacterium diphtheriae, C. pseudotuberculosis, C. renale

Dermatophilus congolensis

Edwardsiella tarda

Erysipelotfix rhusiopathiae

Heterophyes

H'menuk‘pu including H. diminuta, H. nana

Isospor

e AR L R O L. o, A L P s L, W

Necator human hookworms including N. americanus

Onchocerca filaria worms including, 0. volvulus

Plasmedium including simian species, P cynomologi, P fakipanum, P. malariae, . ovale, P. vivax
Sarcacystis including . sut hominis

Schistosoma including 5. hoematobium, S. intercalatum, S. japoricum, S. mansoni, . mekongi
Strongyloides including . stercoralis

Taenia solum

Toxocara including T. canis

Taxoplasma including T. gondii

Trichinella spirali

T. brucei brucei, T. T. brucei rhodesiense, T. cruzi
Wischereria bancroft filaria worms

isk Group 2 (RG2) — Viruses
Aot i Ak s

Alphaviruses (Togavinuses) — Group A Arboviruses
Eastern equine encephalomyelitis virus
Venezuelan equine encephalomyelitis vaccine strain TC-83
Wester equine encephalomyelits virus

Arenaviruses

Lymphocytic choriomeningitis virus (non-neurotropic strains)

Tacaribe virus complex

Other viruses as listed in the reference source (see Footnotes and References of Sections | through IV)
Bunyaviruses

unyamwera virus

Rift Valley fever virus vaccine sirain MP-12

Other viruses as listed in the reference source (see Footnotes and References of Sactions | through V)
Caliciviruses
Coronaviruses

Faviviruses (Togaviruses) — Group B Arbwwuxes

Other viruses as listed in the reference source (see Footnotes and References of Sections ! through 1V)
Hepatitis A, B, €, D, and E viruses

Herpesviruses — except Herpesvirus simiae (Monkey B virus) (see Risk Group 4 (RG4) — Viral Agents)
Cytomegalovirus
Epstein Barr virus
Herpes simplex types 1 and 2
Herpes zoster
Human herpesvirus types 6 and 7

those listed in M. , M. asiaticum, M. bovis BCG
vaccine s, M. chone, M. frutam, M. kanscsi M. e maimgense, M. marinum, M.
paratuberculosis, M. scrofulaceurn, M. simiae, M. szulgai, M. proiprpeiend

My(op!mma, except M. mycoides and M. cqalctios which are resiled anmal pathogens

Neisseria gonorthoea, N. meningitids

Nocardia asteroides, N. brasilensis, N. otitidiscaviarum, N. transvalensis

Rhodococcus equi

Sokmonelsinclucing . arzonae, . chlerasus, . et . gobnaurspullorum, 5, meeognds,
. paratyphi, A, 8, C, 5. typhi,S. typhimurium
Shiglaclading S boyt, 5 dyxervt eriae, type 1, 5. flexner, . sonnei

Streptobacillus manilformis
Straptococcus including S. preumonice, S. pyogenes
Taporema ga!hdum T carateum

rahemolytcus, V. vulrificus
Yersi enteroolten

Risk Group 2 (RG2) — Fungal Agents
Blastomyces dermatitics

Cladesporium bantianum, C. (Xylohypha) trichoides
Cryptococaus neoformans

Dn:lytarm gu»apm (Ochrocoris gallopavum)

Eepre (Wengile) dematiids
Fonsecaea pedrosoi

Microsporum
Paracoccidioides brazilensis
Penicillum marreffel
Sporothri schenckii
Trichophyton

Group 2 (RG2) — Paras
it s Dok ket sk cloiom
S5 bkl e ikl i
Babesia including B. dive croti
B B v e . it B
Coccidia
Coptopordmincluding  parw
Gscerus celsae (ydid s, Lo sl
‘aranulosis, E multioculars, E. vogei
gt

Fasciola including £. gigantica, F. hepatica
Giardia including G. lamblia

Orthomyxoviruses
Influenza viruses types A, B, and C (except those listed in Risk Group 3 (RG3) — Vinuses and Prions)
Tick-borne orthomyxoviruses

Papovaviruses
All human papilloma viruses.

Paramyxoviruses
castle disease virus
Measles virus
Mumps virus
Parainfluenza viruses types 1, 2, 3, and 4
Respiratory syncytial virus

Parvoviruses
Human parvovirus (819)
Picomaviruses
Coxsackie viruses types Aand B
Echoviruses — all types
Polioviruses — all types, wild and attenuated
Rhinoviruses — all types

Poxviruses —all types excapt Monkeypox virus (see Risk Group 3 (RG3) — Viruses and Prions) and restricted
poxviruses induding Alastrim, Smallpox, and Whitepox (see Footnates and References of Sections |
through V)

Reoviruses — all types including Coltivirus, human Retavirus, and Orbivirus (Colerade tick fever virus)

Rhabdoviruses
Rabies virus — all strains
Vesicular stomatits virus — laboratory adapted strains including VSV-Indiana, San Juan, and Glasgow

Togaviruses (see Alphaviruses and Flaviviruses)
Rubivirus (rubella

Risk Group 3 (RG3) Agents
RG3 agents are associated with serious or lethal human disease for which preventive or therapeutic
interventions may be available.

Risk Group 3 (RG3) — Bacterial Agents Including Rickettsi

Bartonelta

Brucellaincluding B. abortus, B. caris, B. suis

Burkholderia (Psaudomanas) mailei, B. pseudomallei

Coella burneti

Francisella tulorensis

Mycobacterium bovis (xcept BCG strain, see Risk Group 2 (R2) — Bacterial Agents Indluding Chlamydia),
berculosis

Pasteurella multocida type B — “buffalo” and other vinulent strains

Rickettsia akari, R. australs, R. canadia, R. conoril, R. prowazekil, R. rickettsi, R, siberica, R. tsutsugamushi,

R. typhi (R. mooseri)

Vessinia pestis

Risk Group 3 (RG3) — Fungal Agents

Coccidiides immitis (sporulating cultures; contaminated soil)
Histoplasma capsulaturn, H. copsulatun var. dubisii

Risk Group 3 (RG3) — Parasitic Agents
None
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Risk Group 3 (RG3) — Viruses and Prions.
Alphaviruses (Togaviruses) — Group A Arboviruses

Semiki Forest vinus

t. Louis encephalitis virus

Venezuelan equine encephalomyelits virus (except the vaccine strain TC-83, see RG2)

Other viruses as listed i the reference source (sez Footnotes and References of Sections | through V)
Arenaviruses

Flexal

Lymphocytic choriomeningitis virus (LCM) (neurotropic strains)

Bunyaviruses
Hantaviruses including Hantaan virus

Jurin virus
Machupo virus

Sabia
B D on)
Crimean-Congo hemorrhagic fever virus
Filoviruses
bola virus
Marburg virus

Flaviruses (Togaviruses) — Graup B Arboviruses
Tick-borne encephalits virus complex including Absetterov, Central European encephalitis, Hanzalova,

20.11.2017

Rift Valley fever virus Hypr, Kumlinge, Kyasanur Forest disease, Or ever, and Russian

. encephalitis viruses
Flaviviruses (Togaviruses) — Group B Arboviruses

Japanese encephalitis virus Herpesiiyres (da)
Yellow fever virus lerpesvirus simiae (Herpes B or Monkey B virus)

Other viruses as listed in the reference source (see Footnotes and References of Sections | through 1V) o

Orthamyxoviruses Equine morbilivirus
Influenza viruses 19181919 HINT (1918 HINI), human H2N2 (1957-1968), and highly pathogenic

avian influenza HSNT strains within the Goose/Guangdong/96-like HS lineage (HPAI HSN1). Heffioatiagle fever ageale and Virnsses ddiet Liidefitid

Poxviruses.

Morkeypo virus

" nsmisibie spongiofor (TME) agents (Creutzieldt-Jacob di d kuru agents)
ee Footnotesand RelrencesofSections  hrough I for contalnment Insiuction)

Retroviruses
juman immunodeficiency virus (HIV} types 1 and 2
Human T cell lymphatrapic virus (HTLV) types 1 and 2
Simian immunodeficiency virus (SIV)
Rhabdoviruses
Vesicular stomatitis virus

Risk Group 4 (RG4) Agents
RGA agents are likely to cause serious or lethal human disease for which preventive or therapeutic
interventions are rot usually available.

Risk Group 4 (RG4) — Bacterial Agents
None

Risk Group 4 (RG4) — Fungal Agents
None

Risk Group 4 (RG4) — Parasitic Agents
Nane

Risk Group 4 (RGA) — Viral Agents
Arenaviruses

Guanarito virus

Lassa virus

Nebezpecnost biologického Cinitele

Table ing to their risk group [25-29]

Risk group Description

= Klasifikace je
standardni do étyF
rizikovych skupin
podle patogenity a
virulence jednotlivych

Low risk for individuals and communities

A biological agent not likely to cause diseases in healthy workers. Non-
infectious bioacrosols are in this category.

Bacillus subrilis, Escherichia coli K12, the majority of moulds

Moderate visk for individuals, low for communities

Pathogenic agent that can cause disease in humans but that, under normal
circumstances, is not likely to pose a serious threat. Effective treatments and
preventive measures exist that limit the risk of propagation.

Bactevia: Salmonella spp., Legionella spp., Chlamydia spp, Clostridium spp.

biologickych ¢initel
Vibrio cholerae, Listeria spp., Streptococcus spp.. Helicobacter pylori

(viz. v CR Nafizeni vlad
Fungal agents: Blastomyces dermatitidis, Cladosporium bantianum, e s
.  Microsporuts, mamefle ¢.361/2007 Sb, které
Parasites: Entanmoeba }nsrolvnm, Giardia lnmb]m, Leishmania spp..

Viruses: He;::‘: sA,B.C, Dde Epstein Barr, typesA B and C influenza, stanovi pOdm ka}’/ L.
ochrany zdravi pfi praci

human papilomavirus, mumps, measles, polio (all types)

High risk for individuals, low for communities
. Pioa .7k nafaeni vlidy & 3612007 S,
Pathogenic agent whose potential for an infection is real and that generally
causes a serious or lethal disease for humans. Curative treatments sometimes
exist.

Biologicke tinitele, jejich zafazeni do skupin, znaceni a pozadavky na pracoviste

Bacteria: Mycobacterium tuberculosis, Brucella spp., Yersinia pestis Casta

TFimgalagentes Cooold sidesimmiiti Seznam biologickych diniteli a jejich zafazeni do skupin 2, 3 nebo 4
Viruses: Hantavirus, Rift Valley fever, Japanese encephalitis, Yellow fever,
types 1 and 2 HIV iologicky Cinitel Skupina | Po;
Prions: Creutzfeldt-Jakob disease, kuru agents

Balderle
ActODIGITS oMy Ceemcomans
High risk for individuals and for conmunities

‘madurae
S pelletiers
vces gerencserine
momyces srachi
Actinomyces pyogeres
“Actinomyces spp.

Pathogenic agent that generally causes a very serious disease in humans and for
‘which no treatment exists. This group consists only of viruses.

Crimean-Congo haemorrhagic fever, Ebola, Marburg, Lassa, Herpes B or
simian herpes, haemorrhagic fever agents, and undefined viruses

Bactcroides fragilis
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Hodnoceni mozné expozice biologickému
ciniteli (technické parametry vymeény vzduchu)

Table 1: Classification of ventilation rates (Q) according to ASHRAE - Standards for
hospitals

Ventilation rate (Q)

Locations Minimum ACH*
rank

Operating room 25 5

Autopsy. isolation room 12 4

Intensive care, recovery room

Patient room, sterile storeroom

Storeroom for clean linen or
equipment

*ACH = Air changes per hour

Table 5: Control level (Q)

Control level bands

ACH* < 2: no or low ventilation, confined or other similar situations

2 < ACH < 6: general ventilation or open windows or other similar situations

6 < ACH < 12: room at negative pressure: laboratory ventilation: iselation chamber:
displacement ventilation or other similar situations

[ACH > 12: mechanized operations; operations in a laboratory hood: some hospital
departments (bronchoscopy. operating room: etc.): outdoor work or other similar
situations

Operations in a laminar flow hood: closed circuit sources or other similar situations

= Air changes per hour

Hodnoceni mozné expozice
biologickemu ciniteli
(dle zdravotniho stavu pacienta a typu
zdravotniho zakroku)

Table 2: Generation rate (G) in relation to the source and the human activity

Human sources of infectious S Generation
X ) Type of activities
bioaerosols* ! rate (G) rank

Manipulation without possibility of
generation (e.g., preparation of microscope
slide)

Not speaking, not coughing and
not sneezing

Coughing or sneezing with Manipulation with low risk of generation
mouth covered (e.g.. culturing)

Coughing or sneezing with Manipulation with high risk of accidental
mouth uncovered generation (e.g.. centrifugation)

Respiratory therapy, autopsy. Deliberate aerosolization (e.g.. research
dissection work)

* Applies to people who are infected or suspected of being infected
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Table 6: Generation rate (G)

Generation rate bands

Probability of Examples
inhalation

Uncontrolled acrosolization of the biological
contaminant: proximity to emission sources; work
in the emission plumes: medical procedures
producing aerosols or other similar situations

Very high

High aerosolization: decontamination work: care
High given to an infectious patient coughing or sneezing
with mouth uncovered or other similar situations

Moderate aerosolization; contact with the biological
contaminant; long distance from the source:
infectious patient coughing or sneezing with mouth
covered or other similar situations

Moderate

Low aerosolization: personnel assigned to other
care tasks

No acrosolization

rion shall select sk group for the bioaerosol based on the folloving criteri

Troazarion sgents by Fok g <
et mpacts ransmis iy, ety s v st ifcts o e Risk group
seratol "
R W e No diseases or adverse | oy
o pater health effects
ik qroup 2 82) Rarely serious,
o i preventie r theapeut ntrvntions v usslly avaible prevention/therapy R2
sk group 3 () exists
oty ) Serious/lethal,
o group 4 (54 whih  prevention or therapy R3
reventine o horapatc tervenions 0 o sl salobl (igh indvadust ok nd  possible
Righcormnty 10
Serious/lethal,
prevention or therapy R4
Table 2: Generation rate (G)in rlation to the source and the human actvity unavailable
Humansourcs o fecions Fpe— frmm\
oacrosols e (G) rank. -
ot coughing and | Maipulation without possibiltyof Generation rate
4| qeneration (.. preparation of microsco 1
o prepaon ot w Patient not coughingor | 5
sneezing
B R BeianE coughinarend
o cover i sneezing with mouth G2
Coughing or sneczing with | Manipulation w
mouth uncovered pracation e8¢ Patient coughing and
- sneezing with mouth G3
uncovered
spiratory therapy. autopsy
dissction work) Medical procedures G4
generating aerosols

[
Poorly ventilated;

Table 5: Control level (Q) < 3ARH* 1

Points ~ Corridor or patient G2
2.0 ff ACH* < 2: no or low veutilation. confined or other similar situations room; 3 to 6 ARH
15 |2 ACH = 6 gnera vetilation oropen windows o oter sl sitstons Negative pressure,
1.0 |6 < ACH < 12: room st negative pressure; laboratory ventilation isolation chambel laboratory, autopsy c3
diphacementseatltionorothr il sivions room; 6 to'12 ARH
os [ acm> in 2 lsboratory hood: Surgery > 12 ARH ca
depacats(bonchoscops. persiag room: &5 ) urdoor otk o oher sl Figure 2

sitvations

Opertions n a luninar flow hood: closed cireuit sources or other siilar siuatio

* For the control level. ARH means "air renewals per hour." equivalent to ACH.

Figure 2. Control banding approach for bioaerosols in health care facilities
(with permission of the CSA)

20.11.2017
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Table 7: Exposure levels

Exposure level (sum of the control level and generation rate
scores)

1 3 5
Very low Medium
0-2 55-17

Very high
9.5-10

Table 8: Model for selecting the minimum assigned protection factor (APF) corresponding
to the risk group and exposure level

Exposure level

1 3 5
Very low Medium Very high
0-2) (55-7) (9.5-10)

None 10 10

25

Risk None 10 10
group

50!

3 None 10 25 5 1000

4 1000 1000 1000 1000

1000

! NIOSH's APF of 50 is equivalent to the APF of 100 in the Guide des appareils de protaction respiratoire
utilisés an Québec[6].

Prifazeny ochranny faktor (APF) - predpokladana urover ochrany dychacich

organu, ktera by byla poskytnuta fadné fungujicim respiratorem nebo tfidou
respiratord pro radné vybavené a vyskolené uzivatele.
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Acceptable level

Air-purifying options

Powered air-purifying loose-fitting Airline (continuous-flow) loose-fitting
facepiece/visor facepiece/visor

Powered air-purifying helmet/hood without Airline (continuous-flow) helmet/hood without
SWPF study SWPF study

Na respiratory protection required No respiratory protection required

Figure 4. Hierarchy of respiratory protection

. . Atmosphere-supplying respirators, which provide clean air from an uncontaminated source.
Major Types of Respirators

Airpurifying respirators, which remove contaminants from the air.

ona craated by Arlis & Ass oclatas

W Ful Facepiece Supplied-Air Respirator (SAR) Full Facepicce Abrasive Blasting
Half mask/Dust mask Half mask (Elastomeric) Full facepiece (Elastomeric) ‘with an auxiliary Escape Bottle Continuous Flow
APF=10 APF=10 APF=50 APF=1,000 APF=1,000
Needs o be ft tested Nesds to be fittssted Needs to be fit tested APF - 10,000 (if usedin “escape” mode} Needs to be fit tested
Needs to be fittested

F=1

Full Facepiece Self-Gontained

Breathing Apparatus [SCBA) i it
Pressure demand mode is APF=10,000 Ass.gned Protsction Factors

g for the Revised Respiratory
Protection Standard

Air-Purifying Respirator (PAPR)  Respirator (PAPR)
APF=25 APF=25
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K.2 Scenario 2: Hantavirus exposure

Utility worker performing maintenance in a rural shed with windows and door open. Visual inspection of area
shows mouse droppings throughout the area. Unknown if these are white foot deer mouse droppings.

Step 1 Identify the bioaerosol.
Suspected pathogen — hantavirus

Step 2 Transmission of disease, infection, or adverse effects produced from inhalation of bioaerosol.
Yes, hantavirus pulmonary syndrome

Step 3 Select applicable control banding wheel: health care facility or general workplace
environment (see Figure 2 or 3)
General workplace environment — Figure 3

Step 4 LBererTiine the bioaerosol risk group (R1, R2, R3, O ordance with Clause 7.3.2.3.5)
R3: Agents associated with serious or lethal human dis®gse or adverse health
effects for which preventive or therapeutic interventi might be available

igh, i ual risk but low community rj

Determine the generation rate (G1, G2, G3, or G4 in accordance with Clause 7.3.2.3.6)
G2 — soaking then shovelling

Dry sweeping

Determine the control level (C1, C2, C3, or C4 in accordance with Clause 7.3.2.3.7)
€2 — Indoor — Ventilation 1 < ACH<4

Identify the number and colour of the segment selected at the intersection of the variables
identified in Steps 4 to 6:
Cleanup by soaking then shovelling
R3, G2, C2 = Green/No. 1. See Figure 4 to determine the assigned protection factor
corresponding to Green/No. 1 — APF 10
s Air-purifying (negative-pressure) half-facepiece
or
leanup by dry sweeping
R3, G4, C2 = Yellow/No. 2. See Figure 4 to dgtermine the assigned protection factor
onding to Yellow/No. 2— APF.
e-ritting facepiece/visor;

Powered air-purifying helmet/hood without SWPF study;

Airline (continuous-flow) loose-fitting facepiece/visor; or

Airline (continuous-flow) helmet/hood without SWPF study

INET

General workplace environments

Risk group

Agents not asoceted with disease or
serious adverss health effects in bealthy | 1
adult humans

with burman gz

th cfiects that ane rarcly
seriaas and far which preventive ar
therapestic rterventions are wually
avaiiable

Agents assaciated with serous or lethal
burrian disense or adverse health effects
four which preventive or therapestic

it be avatabie (high

2 low cammemunity risk)

Agents ikely to caiss serious ar fethal
Paman disease or adverse heaith efects
for which preventive or therapeutic
interventians are not umally available
{high indivichsal risk and higl

0
cammunity sk

Generation

w release of bioaera=ol | pathogen —
sriing with  HIPA filter

Mesdium release of hisaerossl |
pathogen — seating then shoveling

High release of bioaerosal / pathogen —
misting ther: shovelling

Very high relesse of bisaernsol |
pathagen — dry swesping

Control

roar — poorly ventiated ACH

indoor — ventiation 1 « ACH <
Oustdoar — na wind

rdoor — ventiiaon 4 ACH < &
Outdoar — low wi

ndoor — ventiation » &
Outdoor— modente wind

Figure 3
Control banding approach for bicaerosols in gencral workplace environments
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Acceptable level

Air-purifying options

- "
pplying op

hdﬁ@mm

Powered air-purifying loose-fitting Airline (continuous-flow) loose-fitting
facepiece/visor facepiece/visor

Powered air-purifying helmet/hood without Airline (continuous-flow) helmet/hood without
SWPF study SWPF study

Na respiratory protection required No respiratory protection required

Figure 4. Hierarchy of respiratory protection

MUDr. Michael Vit, PhD
Centrum hygieny prace a
pracovniho Iéka Fstvi, SZU Praha

+420 267 082 657
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