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Comparison of Notation Items for Chemical Occupational Exposure Limits

Young Gyu Phee” - Seung Won Kim' - Kwonchul Ha?

Faculty of Health Science, Daegu Haany University
"Major in Public Health, Keimyung University
’Department of Biochemistry and Health Science, Changwon National University

ABSTRACT

Objectives: This study was to investigate the signs and notations of skin absorption, carcinogenicity, germ cell
mutagenicity, and reproductive toxicity in the occupational exposure limits of Korea and of other advanced
countries.

Methods: Information on occupational exposure limits in Korea, the USA, the UK, Germany, and Japan was
investigated through the Internet, and items marked as carcinogenicity and skin absorption were compared by
country.

Results: Legal occupational exposure limits have been greatly simplified. However, in the case of HSE WEL,
skin absorption, carcinogenicity classification, sensitization, and in the case of DFG MAK, skin absorption,
carcinogenicity, pregnancy risk group, germ cell mutagenicity, airway and skin sensitization, photo contact
sensitization, and vapor pressure were provided.

Conclusions: It is desirable to indicate the carcinogenicity and skin absorption within permissible limits, and to
include information on critical effects in chemical substance exposure limits to uphold the right to know of
industrial hygienists and workers in Korea. It is also necessary to clarify the precautions, limitations and
protections for skin absorption.

TWA), ©AI7F =&7]13(Short Term Exposure Limit,

Key words: carcinogenicity, mutagenicity, notation, occupational exposure limit, sensitization, sign, skin
absorption, reproductive toxicity
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A =Y, &7 29 A 2R 85
a1 #Ho] FHFEA]= 9F=THMOoEL, 2020b).

ul=ro] 49 A G EAH(Occupational Safety
& Health Administration, OSHA)9] 38 +E7|&
(Permissible Exposure Limits, PELs) A 1+78°]
1, d849 7ElE AR HAEE €939
(American Conference of Governmental Industrial
hysienists, ACGIH)9] SX] ZHThreshold Limit Values,
TLVs), =3 AAtARAATLY(National Institute
for Occupational Safety & Health, NIOSH)S] ¥4
Lr&7)#(Recommended Exposure Limits, RELs) &
o=k AR AAYSES](American  Industrial Hygiene
Association, AIHA)9] 244 34 =27]5(Workplace
Environmental Exposure Limits, WEELs)o] 1ttt
(AIHA, 2008: ACGIH, 2019; NIOSH, 2020; OSHA,
2020a).

ShH, F=2 HAPHAE(Health and Safety Executive,
HSE)9] Control of Substances Hazardous to Health
Regulations(COSHH)° @& &d% L27|&
(Workplace exposure limits, WELs)?] S A+
AHDeutsche Forschungsgemeinschaft, DFG)9]
A= (Maximale Arbeitsplatz Konzentration, MAKSs)
7} uldE]o] 9o ol 7|&EL R AA AEAE
ZFITHDFEG, 2015; HSE, 2020). T3t dE% 2719
AAA =E7]|Eo] om WA 7] S HY
] sE=(Management Concentrations, MC)2} EiL
7l AAog dE ZAPRASHS|(Japan Society for
Occupational Health, JSOH)OIA &-Eok= X F4 %
=Z715Recommendation of Occupational Exposure
Limits, ROELs)2& FZHTHJSOH, 2018; MHLW,
2020).

A AT A7) s wet A4t EeEEo)
M =871 A&H o2 F7teo] gon, Szt
Bt ofzt A MAF o= Set=4 f8 U AR
T Z7F FA9] AtkPark et al., 2015). ESF =)
A FEEI e SRR ER oF 49t 53] FolH, Hj
| 300~40091 F9 Al gFeh=4o] SHUE 1Y
=3 AckByun, 2013). olHgt IFEES G
A% QAo MFEE FE= 257, gF, 43p0]
o, giE 37 T YL &9 AR 5=
(Burton, 2007). AYH &7 A9 fi=E g5

S Sgo] wreislo] 914 9] whiol o] S}
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oA mF FolEE #7|ota EEE 110 it AT
< skl ITHINIOSH, 2020).

T 7 F2eof| et Argo] Syt E 1idst
At s FAZR] =71 Qlo] oo gk HEZ Z
Q5}} E3E geMERo] L& & Ql5te] ER1o] A7}
A7t 9IS & = e Y (carcinogenicity), A3
AA . Hol ¥ (germ cell mutageicity), A=A
(reproductive toxicity), &&Hsensitization), 9 %
BHcritical effect) & T3 ARE A FH 720
R7ok= AL Qo] ol Hwd a7t qloh

mEbA 2 Ats SEuEiel A 959 AHE
7129 #7] /\POI*Q‘ H|wok, TRg5o] gt g
< nste] S RS mhskIAl SR

II. CHed 3 2
1. Chd

2 A= v 18 J8UET kg7
&, 48 FALEA #elsk ¥ JSOH ROELs, wl=r
OSHA PELs, ACGIH TLVs, NIOSH RELs % AHIA
WEELs, 9=+ HSE WELs ¥ &% DFG MAKs9] A4
A 7)ol B7I5HL Q= e 9 oR S50
gt A Hln o= siich

rOll

te

Ul A|EE Foto] SEuztel A&, v,
4ol AAH &7 |EZ ¢ , A
71 Wl ‘QO]'H 5 B7151 Q= =t o
o gt W&Z =7PEE AAl5] 1Sl E3L
SRt 7 o] AL PUBMED‘/} Google Scholar 5°llA

‘occupational exposure limit’, ‘skin notation’ &
o 79l Adsto] Wg-S Slsia

N
_II-H < o

> HHN' %

m.2

1. Re|Li2te XYY L27|=E
1) 18-SRO| sltEd A 22 Qe =& |1E
eyt sleked 9 =94 A kETE(E
=EFIAl A|2020- 481)01]/\1 B 1) 3=
EE7IE0] 8t He 2489 B “Skine®
FAISHL, 2= 1] “Skin _H—_/\] A2 ozt = 1
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Table 1. Examples of exposure limits for chemical & physical agents in Korea

Exposure limits
Hazard substances TWA' STEL™ © Azems.rketc)
ppm mg/m’ ppm mg/m’
Benzene 0.5 25 [71-43-2] Car’ 1A, Mut™ 1B, Skin
Toluene 50 - 150 - [108-88-3] Rep® 2
Carbon dioxide 5,000 - 30,000 - [124-38-9]
Grain dust - 4 - - -

“TWA: Time Weighted Average, “STEL: Short Term Exposure Limit, TCar: Carcinogenicity, TMut.: Mutagenicity,

SRep: Reproductive toxicity

Table 2. Examples of permissible limits for hazard agents in Korea

Permissible limits
Hazard agents TWA STEL
ppm mg/m?® ppm mg/m?®
Lead & its inorganic compounds(7439-92-1) 0.05
Nickel carbonyl(13463-39-3) 0.001
Benzene(71-43-2) 0.5 25
2-Bromopropane(75-26-3 1
= WHIFAFHE k= Z0] ofd)" 22 A|A= o 2. Q2O YUY &V |&E
UTHMOoEL, 2020b). E3F H|arzto]] by, AJAIAIE 1) RS9 s
Holgy 9 AMNE4e sl Hrlskn Uitk Table 34% UE9| w=EebdoIgy 2 AAAZ
(Table 1). Aol e AAEEEIVIE(EY LA AT79E,
1988)0ll ==t AA=o] Jlom, Wi F5E 2
2) UE=SHA B8 IE Poto] WY Bo Ot ¥l =X FuTt
AP E A Alg o] 1111\115101 U= 5871 o (MHLW, 2020).
& FoldARE & 38F o2 tRE FUiolA AdH A
Aog ASH EO7}F o |H AW U, ABAAZ Table 3. Examples of MCs for chemical substances in Japan
Holed, A4=Aol At == FAEC] Qo Type of Materials Management concentrations
(MoEL, 2020a). Thet, AIQIQHARAY Algia Wi roryamide 01 ol
19 FoHaQ1E =F 5ko] o871 A J57t 7 Acrylonitrile 2 ppm
5o 240l AR HEE #7|5kaL YA &L, 3t -
SHEA U w2729 v]TEie] S wekd, AAAE chlorie 25 pem
wolg4 8 AAEAo] et A= gIgitHTable 2). Viny ehloride 2 pom
Table 4. Examples of JSOH ROELs for chemical substances in Japan
Substance [CAS Nol OEL’ X Skinl C_Iass of. Class p(jt;ri?jtlzmg Reprqduotive Year of
oom | ma/m? absorption |carcinogenicity Airway SKin Toxicants proposal
Acetaldehyde [75-07-0] 50 0 2B ‘90
Acrylonitrile [107-13-1] 2 4.3 S 2A 2 2 ‘88
Allyl alcohol [107-18-6] 2.4 S 78
Atrazine [1912-24-9] 2 3 ‘15

"OEL: Occupational Exposure Limits

www. kiha.kr
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2) HJEAsIelo| HefX A = E7|E

r

ES
AL oy, "wE FA7} gtk A EZo] I
L o] ohch et AWt

CFR 1910.1000 # Z-1
A Uehbe 15 34
‘3111:1]— 14_9.511:4- rqlﬂ

g0 Wrg AF ¥ %

29
SHA
=]

oS 411 iE

Table 6914 ACGIHS] TLVsE &RIgH A3} ujf &=,

Table 4= JSOHO] A4 A% L&7|eS ERIT oA & 354 %’4@?}
A3}o|tJSOH, 2018). ROELsOIAE ¥ Z5 H7| s B 5 2 &
£ SR ISt on, A, 71Eet R AF BAIE ARESITHAL A
4 B AHEGS FESt] AP AL g 2 = A
of tgk At A7t A= o] AAUTHTable 4). £ A=t Y=
ShH, oji g0 dist Agog ' 37|d 52 AQTHOSHA, 2020b).
< FReL HEFo A MR F EJL ol A4l A
F F B F5EOl FAT ¢ Qe Aol =2 E 2) MARIM METH R AR %
4 = E4olH, ROELZ qu 27} Qe AL
A= A= #YS TRt 2 Agstal gl Eky R et

3. 0= 2gH 27|E
1) HAAHLHAYO| 518 &7 |E

Table 5= "]=9] 4%

=ZA4Biological Exposure

Indices, BEIs)Z ®7]5}1 911, 0]9} gjEo] TLVY

oA F8 FFel disiAE 7]

2019).

AR+ 29 CFR(Code of

R g5 4

<5kl IITHACGIH,

kin"O2 HAJsll QAU 11

Federal Regulation) Part 1910, Subpart Z - Toxic ygoz rlqa S 3?-71% IA, A, F71°] Ao
and Hazardous Substances ¥ 7Z-1 Limits for Air 2 9 =2 XS 43 AH=2o] Yo SAHA
Contaminants®] PELs2 &0Igt Z3}o]tHOSHA, E2 X"XHZq o7 {FolstA 7o ZF Q= A& 9y
2020a). PELsOA= EAdE40] tisjAqt Exe] H gt A0 o] et Aol S5 ERlE EE
(1910.1003, 13 carcinogens)°A] #7335} 130 LZo] wet AAIGEo| FEE o] I BAIE Hojst
1 Hof A=A Eoﬂ e #7]= gtk Aot oE #A= g7 A0 Yllo] He ek
B &= o= “Skin designation”f “X"Z #7] = AEEA Y=t =y o|d ekEdo] HAAE
stal Qlont 414 14101]*1 HL 9] -2 HA|E|o] SIX] HAE 243 F9EE S 15 k2o o 387
orokth et IEUl A= HA Ayt OSHA ARIE U S 5| gt H1E g5 B2A7F gl A%
Safety & health topics®] Help & resources Hoj T AR AR fRE fYEs SeEdo]
A TElE BAI= PELOIA ol 98 S5 2 2 IRE {948 § e gE0] ¥ A9 IAHE
HoA| = 5h7] YJoto] WF =7} HhA|E|ojof F QAR B RE7E FooHA S7H &= Sl= o8 &

Table 5. Examples of OSHA PELs for air contaminants in USA

Substance CAS No. ppm mg/m® Skin designation
Acetaldehyde 75-07-0 200 360
Acrylamide 79-06-1 0.3 X
Allyl glycidyl ether (AGE) 106-92-3 (€10 (©)45
Allyl propyl disulfide 2179-59-1 2 12
Table 6. Examples of ACGIH TLVs for chemical substances in USA
Adopted val
Substance (C_EAS No.) opted values | MW TLV basis
[Documentation date] TWA STEL Notations
Acetaldehyde[75-07-0](2013) - C 25 ppm A2 44.05 Eye & URT irr
Acetone[67-64-1](2014) 250 500 A4, BEI 58.05 URT & eye irr, CNS impair
Acetonitrile[75-05-8](1996) 20 - Skin; A4 41.05 LRT irr
Acrolein[107-02-8](1995) - C o1 Skin; A4 | 2606 | Y8 & URTIm pulm edema;
pulm emphysema
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Table 7. Examples of NIOSH RELs for hazardous agents in USA

Hazardous agent |CAS No. and RTES No. NIOSH REL Health effect
75-07-0 Potential for cancer; eye, skin, &
Acetaldehyde AB1925000 Ca(18 ppm LOQ) respiratory irritation
—10— 3
Acetic acid AE?Z;?)O%O 11(5) f)f)nnqw((%g mggénnlg) 2\4\/& Skin, eye, and mucous membrane irritation
. 79-06-1 ) 3 . Potential for cancer, skin irritation, central
Acrylamide AS3325000 Ca; 0.03 mg/m® TWA(skin) and peripheral nervous system effects
Acrylonitrile ;.9572_515(;30 %ap;rrj (E)gmg(a%h—rmrr\w/v)(éknl)o Brain tumors, lung and bowel cancer
JAES TEatoiol JMHACGIH, 2019).2 AEEo]l  H7|ekal QUTHOARS, 2014).
A, T3 Ft skin 02 BAISHL AT, R ¥7)

3) =g MYUAMEBAARY HY &7 |&

NIOSH®| RELs®] 4% i slet=do] =E7]&d
Ea] “skin"0 & FASLY QUK Table 7). ESF RTES
(Registry of Toxic Effects of Chemical Substances)
He, A M (Limit of quantification, LOQ)2} &
SfQIAtoll et A% YT 71&str AATHNIOSH,
1992).

TESS HEAO gt AL Introductlon of

gyl itk 1 vig:
FeAe mAEIY, AA o} 2F
9 3 95 A A, vl 13 91 A3
ul g Agelo] WaT A9 TR B L WANoF o
o} 2t A9sta 9tk ©2o] NIOSH Pocket Guide
to chemical Hazardsoll= &7 W, E2]8eH 4
AN e, e HY, wE3AE, S 2 34
A7) 5 thokst ARE z3ksk QTHNIOSH, 2007).

exposure limits ”ﬂﬂ
Fskin A= I& &5

4) LA MSHS|Of MAY AL ET|E
ATHA®] WEELsE &It A3} Table 849H I&F
B5(skin), T8 ZF2Hdermal sensitization, DSEN)

9 5357] ZHHrespiratory sensitization, RSEN)&

Table 8. Examples of AIHA WEELSs for hazardous agents in USA

jir(e]

_‘1_:_ %?go] quE‘- Esﬁ E-/Ho]—Z‘]__E 040} Og:o] _0_/,:
2 5 s UEidn mebd mi JE2 A4 =&
of 7|94 4= o HA| =& HrloA 4AFoHA 1L
gsforstt} gt Awsty YJTHAIHA, 2008).

N

4. F= B EO| MAX =T |&E

&= HSEQ| Control of Substances Hazardous
to Health Regulations(COSHH)°l w2} WELsOA
& &5 FY4E(Carc), A2HSen), ¥F FH(CK)E
A5k AATHTable 9).

o5 g AL "416‘} 42 WELsS] F4of MSk”
= IEE B4 &5 7Fs. ol BAP ° E42 1
B &7t A4 24S I 4 o E 7S] o
5] 9ot stH wZ7)F9] At (limitations to
the application of exposure limits) Hol| TEE
B ke FAE Bk AR AEo] Qith
I Y82 MRES EE2 AAR SojeE £8 4
2= FYoiH, £ Ao 5 E|E2 AHo=
Y A= 9ot =& #Ho] ok I3y 4R =
22 243 m o] Esta A F5Eo] HAl =
d WAo] 7hssit AlE S0 REE &3 S4= T
F E= AYE] HAY &4 7] 59 15k 57

—_—

Sunstance CAS Source 8-hour TWA Ceiling or Short-Term TWA | Last revised
Acetone cyanohydrin 75-86-5 AIHA 2 ppm(skin) 5 ppm(15 min, skin) 1992
Aldicarb 116-06-3 AIHA 0.01 mg/m3(skin) - 2009
Allyl isothiocyanate 57-06-7 - 1 ppm(15 min, skin, DSEN’)

Menthol 1490-04-6 OARS™ 1 ppm 3 ppm(15 min) 2014

‘DSENL: dermal sensitization,

www. kiha.kr

“OARS: Occupational Alliance for Risk Science
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Table 9. List examples of HSE WELSs for substances in UK

Workplace exposure limit Comments
Substance | CAS Number | o T e o) (15 minute refaronce perod)| e el 56
ppm mg.m= ppm mg.m= exhaustive.
Acetaldehyde 75-07-0 20 37 50 92
Acrylamide 79-06-1 - 0.3 - - Carc, Sk
Acrylonitrile 107-18-6 2 4.4 - - Carc, Sk
Allyl alcohol 107-18-6 2 4.8 4 9.7 Sk

Table 10. List examples of DFG MAKs for substances in Germany

MAK . Germ celll  Vapour
Substance Peak .« |Carcinogen| Pregnancy .
[CAS number] Formula mi/m? 3| limitation HS category | risk group mutagen | pressure in
(opm) mg/m categ |hPa at 20C
Acetaldehyde[75-07-0] HsC-CHO 50 91 1(1) 5 C 5
Acetic acid[64-19-7] HsC-COOH 10 25 1(2) C
Acetic anhydride A~
oe2am) HC-CO-0-CO-CHs| 5 | 21 | 1(1) D 4
Acetonitrile[75-05-8] HsC-CN 20 34 1(2) H C 96.6
o =EE= F44Q eYPo=E Qs WY 4 UL Oog FoE 4 oy, RE] EHoA vE= =E
42T AN $RE ZeT S o8 FhAS o] By ol F47 ST AR AR B

© A8 glow 449 9 24T 4 Atk o REQ YRS Ao Ay g0 Ut ofw
S BAS A3 T 0 WY A5 oY) 5 58 HSE AFSH) etk s ohiskL Uk B9 H
3 o ZAS ool Trh 1 ASEo] YATHHSE,  EA1E A H HiEo] AR S| QhiEo]

2020). ATHDFG, 2015).
L= AT ASHE V. 4 ’_—.5_-'
DFGA MAKsolA = Set=E4do] it H7g%,
9kobA JLE(carcinogen category), 94l Y3 + 20099 "= NIOSHOIA= m& A thigt A=

(pregnancy risk group), ABAANEZ oYX (germ <+ B7F A=RZ S v ok o7 feiAd #78
cell mutagen category) 7%, 7|42 #7]5kaL 9 #E5lo] NIOSHE 1Ee} &= 2= mE T2 71k
AtHTable 10). of tisto] TREAIE stal, OSHAS 1F HAl= 3
IR e 5Yolg FRel Hautd "H'Z B7|st It =5 gt 078 8% =g 4= A4 ==
AN He= 43 &9 flolztal =Fof Zl‘?l o 7|5k A% EAIRTE. ACGIH+= A4l o&i
| Agsta glom, fAAQl We2 VI F¥ &+ ¥ of 371, AA # A7t Fafsto] AAFFS Lo

.l

£

R

i

Ol

oA AWsta Utk 1 Yygoz ZARoA FHE = A9 #7513, EC(European Community)}= R

e B4 Fe 2EAY A4l Eo] F8%F 719 Phrase7} w550l glor R212 A&EAQ] 7 J=
EZ 0o 38 k& AR A e St AY F o2 7kl AAT YFol U= FF R24+= FEHE
45 &Foke FYe AHE 07 3o, o] ] =/3< oIote A%, R3d= FAL S fds
A Fete 242 =9 38k o ofs 44 = % S°JtKNIOSH, 2017). Kwon et al.(2018)
Ha, wR JEEL B3 A 24 9 /E 811 sheMEd o7 FgFo] o3t 7= foid 2Rl &
ofsf FTFE =tk 1A, AA H 7k 242 FTF 3t 1) ARt =2 YHSIEA A nRy
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232 LB - UL - 5HH

=4 seEdo] foide st v ok vt
sishEdo] tigh L& 7]|FolA IR E30d 5985
+= “Skin"o =gt ¥7|ste] Hutyt = I8y FoE &
FEo] M4l JFE o 5 = ELE Aot
TSR AR u]= NIOSHAE S}shE2o] o3t 1]
Rz 9848 ZEE dot= AlA 271 41 AlF
o 5 e EESE 2 oy B3 AAolg=
TAEEZ A7 ¥F Aok

Table 113 Zo] 9] AFH =&7|& W =&
¢ 3] oFE ANE d3 vt 18 ERe
5]-&7]1=(MoEL, 2020b)7F 4 TA 549l FAels
Z(MHLW, 202005 ALstal 2= =7toA] FEAISHAL
AR IS HUIoka A g AU wE2U|E
IA] TELFHO 5l87|E, 4B ST e
Bxet 1 gl ATHA WEELs7h g% QTHAIHA,
2008; MHLW, 2020; MoEL, 2020b). AA=A4J9] 7
% JSOH ROELs¥} DFGY] MAKs7} IEA|SHIL 91912
o, 5U9] A9 A4 AFTES A, B, C, DE F-Eok1L
AR, FAANE Ho| YL V8L TRO] &7 |ET
DFGS] MAKsY EAJSEL QIATHJSOH, 2018; DFG,
2015). o9t S-=u=te] A4 E7|EoA 175kl
AA A1 Q= A3 Ql 7% JSOH ROELs(2&712t
n¥E JLBSlo] 1, 28 HA]), AIHA WEELs, HSE

[¢)

WELs ¥ DFG MAKs(Sa; 357 =& 919, Sh; oj¥
A2 919, Sah; 71% 9 w272 YA FokE
ATt ESF A FRYFS Aot A= AP o
£7]2L ACGIH TLVs, NIOSH RELs7} 11 o]
L 5Ate A9 AETEe] g et fold AEAY
ArofA] Fge Aoz ekt 1 Hho] 5U DFG
MAKse 3 A28 3719 9 3249 24
FASEAL QIS

Table 12& 2 $-2u=e] wif S0 Higt 49
3 g Hop 2AFQ WES ATE S A dE
JSOH ROELsOA= ROELS “Au 7} gltks A
S FAE AQtEE #AdE Fo'2 Aalstal gloH
(JSOH, 2018), ©]= NIOSH RELso|A] “skin HA]+=
05 &5 778 FAsk=E Zlolal AAT & &3,
BT A7 AQE HebgyE ¢ e FEg Au|E
AMgote] FQ3t A mF LIS WASIES ofal
SACHNIOSH, 1992). 9= HSE WELsk® "=&7]&2
AHo=z 59 A= 9t k&t Aol glom, mi
E= 95 HAY B4 d7] $9 Tsk IV
S5 T4l ogoz Qlef AT 4= 91, AZst
AAD RS 2 4 9JoE=E Havt AY T
A5 glod Azt 9IS =HE AFot, olHet 5}
SEAS o o R JE5S Aeh] Qo] 5

3t AR AE FHoleSE okal JTHHSE, 2020).

fr

o M

4
e i
i

Table 11. Notation items of skin absorption, etc. within the occupational exposure limits of each country

Skin  |Carcinoge| Repro. |Mutageni| Sensitiz | Critical | Year of
Country Agency OEL MW absorption| necity Tox. city ation effect | proposal Others
MoEL PLs X x x X X X x X
Korea
MoEL ELs @) @) 1A 1A 1A x x x
MHLW MCs X X X X X X X X
Japan
JSOH ROELs X @) 1A 1,2 x 1,2 x O
OSHA PELs x O O x x x x x
ACGIH TLVs O O Al x x x O x
USA
NIOSH RELs x O O x x x O x
AIHA WEELs x O x x x O x x LR"
UK HSE WELs X O Carc X X Sen X X
T
Germany DFG MAKs x @) 3B C 3A Sa’ x x \S/ET

“Sa danger of sensitization of the airways, Sh danger of sensitization of the skin, Sah danger of sensitization of the
airways and the skin, “LR: last revised , "Vapour pressure in hPa at 20°C, TSP danger of photo contact sensitization

www. kiha.kr
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Table 12. Description of skin absorption in occupational exposure limits of each country

Country A%eEnf i Desisgkr:r;tion Description
MoEL Skin—marked substances refer to substances that can be absorbed into the mucous
Korea Els Skin membrane, eyes, and percutaneous and can cause systemic effects(Does not mean
skin irritation)
“S” marks in Tables I1-1 and -2 show that a significant dose from the view of
Japan JSOH S systemic health effects or absorption of the substance concerned may be absorbed
P ROELs through the skin when the substance is in contact with the skin. OELs are set at
conditions under which no skin absorption will take place
The skin designation which appears with some of the chemical hazards in 29 CFR
1910.1000 Table Z-1 is only given to a substance, which may be absorbed through
OSHA X the skin. The use of skin designation does not indicate that the substance may
PELs irritate the skin. Similarly, lack of a skin designation does not mean that the substance
will not irritate the skin. Biological monitoring can be utilized for some substances
to determine the relative contribution of dermal exposure to the total dose
The designation “Skin™ in the notations column refers to the potential significant
contribution to the overall exposure by the cutaneous route, including mucous
SA ACGIH Skin membrane and the eyes, by contact with vapors, liquids, and solids. Where dermal
U TLVs application studies have shown absorption that could cause systematic effects
following exposure, a Skin notation would be considered. Skin notation is not applied
to chemicals that may cause dermal irritation
The “[skin]” designation indicates the potential for dermal absorption; skin exposure
NIOSH . .
RELs Skin should be prevented as necessary through the use of good work practices, gloves,
coveralls, goggles, and other appropriate equipment
AIHA The notation skin indicates that the material might be absorped in toxicologically
WEELs Skin significant amounts through the skin. Therefore, skin contact can contribute to the
overall exposure and must be carefully considered in any overall exposure evaluation
HSE Sk Can be absorbed through the skin. The assigned substances are those for which
UK Sk . > . e
WELs there are concerns that dermal absorption will lead to systemic toxicity
“H” danger of percutaneous absorption
DFG At the workplace the absorption of substances through the skin can make a
Germany H o - .
MAKs significant contribution to the systemic exposure of the employee or can even be
the main exposure route
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