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W hy s tu d y roofers ?

M any oc c u pationalris ks
(falls , ac c id ents , bac kpain. . . )

C anc erin roofers ?
http: //www. roofer95. c om/s afety. htm



Roofingas phalta ‘ probable hu man c arc inogen’
(2 A , IA RC )

C anc eroflu ng, blad d er, s kin, d iges tive trac t???

C onfou nd ers ?N o expos u re meas u rements ?



P olyc yc lic aromatic hyd roc arbons (P A H s ):

A s phalt, d ies elexhau s t, c oaltar

O thersou rc es?
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O ld roof?H otas phalt?O rboth?

• D ermalexpos u re higherifworkers tearold roof

• Ifold roofc ontains c oaltar, higherlevels of c arc inogenic
P A H s (B aP )on s kin

• D ermalexpos u re c an be red u c ed by gloves (pos s ibly
more ifroofers have s kin bu rn)



B u t, why wou ld roofers have s kin bu rn?

~ 550°F (28 8 °C )



B u t, why wou ld roofers have s kin bu rn?

~ 550°F (28 8 °C )





W hic h one is m ore im portant:

Inhalation ord erm alc ontac t?



P ers onalbreathingzone air

P artic le-bou nd P A H s :
pu mps (S KC XR-50 0 0 )
withP M 2 . 5 inlets & 37
mm Teflon filters .

Gas -phas e P A H s :
ad s orbenttu bes (XA D -2 ,
7 5/150 mg), 2 . 7 L /min
flow rate.

D ermalwipes

H and was hwiths u nfloweroil. D ic hloromethane
extrac ts .



M orning:
-Q u es tionnaire
-H and wipe
-B lood /u rine
-Refres hments
-A irmonitors given
-Giftc ard s given

A fternoon:
-Retu rn monitors
-Q u es tionnaire
-H and wipe
-B lood /u rine
-Refres hments
-Giftc ard s given

W ork

M ond ay & Thu rsd ay

S tu d y d es ign





A irP A H s

P artic le bou nd P A H s :

N aphthalene in mos t.

A ls o s ome:

P yrene, C hrys ene,
B enzo(a)anthrac ene,
B enzo(e)pyrene,
B enzo(a)pyrene

Gas phas e P A H s :

N aphthalene & P henanthrene
mos tabu nd ant



D erm alwipe extrac ts



18 6 166 18 6 166

P re-shift P re-shift P ost-shift P ost-shift

2 Naphthalene 0 . 16 0 . 2 0 0 . 1 8 0 . 1 8

2+ C arbazole

2+ D ibenzothiophene 0 . 14 0 . 1 7 0 . 15

2+ Flu orene 0 . 0 4 0 . 0 4 0 . 0 4 0 . 0 2

3 A nthrac ene 0 . 0 9 0 . 0 9 0 . 1 0 0 . 1 0

3 P henanthrene 0 . 24 0 . 23 0 . 33 0 . 34

3+ B enzo[b]naptho[2 , 3-d ]thiophene

3+ Flu oranthene 0 . 24 0 . 2 2 0 . 50 0 . 55

4 B enz[a]anthrac ene 0 . 15 0 . 24

4 C hrysene 0 . 15 0 . 14 0 . 23 0 . 36

4 P yrene 0 . 25 0 . 24 0 . 39 0 . 8 6

4 Triphenylene 0 . 32 0 . 39

4+ B enzo[b]flu oranthene 0 . 34 0 . 40

4+ B enzo[j]flu oranthene 0 . 19 0 . 1 9

4+ B enzo[k]flu oranthene 0 . 0 9 0 . 0 4

5 B enzo[a]pyrene 0 . 1 1 0 . 0 8

5 B enzo[e]pyrene 0 . 0 3 0 . 0 6

6 B enzo[ghi]perylene 0 . 1 8 0 . 1 7 0 . 2 0 0 . 2 0

5 D ibenz[a, h]anthrac ene

5+ Ind eno[1 , 2 , 3-c d ]pyrene 0 . 2 2 0 . 2 1 0 . 2 2 0 . 2 2

4 5-M ethylc hrysene 0 . 14

∑ 40 P A C s (totalµg) 1 . 57 1 . 67 3. 59 4. 51

∑ 4-6 ring P A C s (totalµg) 0 . 8 1 0 . 7 6 2 . 2 7 3. 1 7

No ofB enzene Rings S am ple C onc entration (µg perwipe)

P A H s in selec ted wipes



Roofc ore sam ples

• Extrac ts analyzed forc oaltarvia
flu ores c enc e s c an



C oaltars piked c ontrol

Roofc ore s ample

N o evid enc e ofc oaltarobs erved



Res u lts res emble
thos e obs erved in
s kin wipes



C onc lu s ions

• P A H s (es p. 4-6 ring)more abu nd antin wipes
afterthe work

• N o evid enc e ofc oaltarin roofc ore

– B u tP A H levels higherthan pu blis hed as phalt
s amples

• P attern ofP A H s s imilarin roofc ore and d ermal
wipes afterwork
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