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Abstract

Skin notations (SNs) on the list of occupational exposure limits (OELs)
represent a major regulation in existence to alert the workers of the skin
absorption hazards present in the workplace. However, their utility as a tool
of hazard communication is limited, as SNs are often assigned following
inconsistent criteria and based on insufficient or inconclusive findings from
animal testing and clinical observations. The objectives of this study were to:
1) analyze the variation in SNs assigned by seven institutes of occupational
management in six countries (ACGIH and NIOSH of United States, United
Kingdoms, Germany, Netherlands, Finland, and Sweden); 2) determine the
availability and reliability of three types of scientific data serving as criteria
for the hazard identification in support of SN assignment; 3) revise a
mathematical algorithm developed by the US Toxic Substances Control Act
(TSCA) Interagency Testing Committee (ITC) for improving its efficiency in
predicting health hazards resulting from dermal exposure; and 4) compare the
sensitivity of original/revised models to various classes of industrial
chemicals as categorized following the classification scheme developed by
the US National Library of Medicine (NLM) Haz-Map database.

In this study, a total of 480 chemicals receiving SNs from at least one
institute were selected as model compounds and partitioned into seven
categories based on the number of SN(s) awarded (SN number categories).
A chemical with SNs assigned from all seven institutes was considered
possessing the greatest potential of provoking system toxicity when dermally
absorbed. Empirical data were collected for dermal lethal dose 50% (LDs)

and logarithm of octanol-water partition coefficient (log Kow), and estimates
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of skin exposure hazard (SI ratios) were determined using the TSCA ITC
algorithm. All data were rank-transformed and their distributions against the
SN number of chemical statistically analyzed and presented using box-plots to
evaluate if they may adequately reflect the toxicological potential of chemical
when used in SN assignment. The revision of TSCA ITC model was
performed by replacing the OEL used in estimating the threshold dose by
which the acceptable bioaccumulation of chemical was determined with
inhalational lethal concentration 50% (LCsy) or inhalational lowest observed
lethal concentration (LCLo). All 480 chemicals were re-estimated for their
SI ratios per model revision, and the ratios were compared to dermal LD, and
log Kow values to assess the efficacy of revised models in serving as a
criterion for SN assignment.

The results show a skewed distribution of SNs among different institutes,
with 225 chemicals receiving SNs from only one institute, indicating a severe
lack of consistency in the SN assignment. Dermal LDs, log Kow, and SI
ratio were available for 58, 94 and 70% of the examined chemicals,
respectively.  When chemicals with four or more SNs were compared,
despite being quantitative indicators, dermal LDs, and log Kow, did not
adequately reflect the skin exposure hazard potential of chemical, whereas
TSCA ITC model estimate corresponded to the anticipated hazard level, as
revealed by the change in the median among different SN groups. Revision
of TSCA ITC model did not result in a significant improvement of model
functionality. However, with a threshold level for recognition of skin
exposure hazard established as recommended by NIOSH, LCsy- and
LCLo-based models were found to be of a predictability similar to that of
OEL-based algorithm, thus providing a toxicologically based alternative
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capable of facilitating the identification of skin exposure hazards in the
preliminary assessment of emergency responses. When model compounds
were partitioned by chemical class and only those for which skin absorption is
a major route of exposure were compared, SI ratios generated by all three
models did not vary significantly from those for all chemicals. Nonetheless,
with chemicals categorized as toxic gases and vapors excluded, the median of
the SI ratio estimated by OEL-based algorithm was linearly regressed to the
SN number at a r* of 0.99. All three models were most applicable to
solvents, with the regression of SI ratio median generated by OEL-, LCsy and
LCLo-based models to SN number reaching * of 0.97, 0.98 and 0.99,
respectively. These findings suggest that the mathematical modeling may be

applied as a consistent criterion in the systematic assignment of SNs.

Keywords: Skin notation, hazard identification, dermal lethal dose 50%,

octanol-water partition coefficient, mathematical modeling
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I p#+ A3 EOELA T M pS 7722 SNF 5 F LB s e g
M E Gl 2 SNBRAR S DR E ST Sd A F R RS
BT 2R TARE
= I F * L FESNH| 2 2 48 % p|Dermal LDs ~ log Kow ~ 2 TSCAITC
BVFERIE > P AL B

3. TSCAITCH:54+ i * inhalational LCsy #2LCLo % &144 2 »c /b %
AH - BL ek BAE Rl 2 AL LA AR R

B AR Lo
7 e _5

b

4 TRIFFEUIEC SR 5F O PECABFREEF  E

P73 A % UTSCAITC BAl2 B 52 A K BITR N NLE o

[
-
B
3
5
P
-
B
i
o
(@)
e
o
=,
o
=)
=3
5
=
o
»n
o
o]
(¢}
c
=}
E
o
T
g
A

v 8% 2. OEL
AHATEBRBRLF P PRL G AR A ER N E R 5 F ok
B OELP @S kB2 N¥ 17N A4 d AF o f 6 B o

AAFT Y SOEL 7 % TSCAITCH AR X 83 H A K k B
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BE R TR il - o AR AEE AP RE Y 2 OEL
A& ZRp ERK Fa ¥ 2 FF + € (American Conference of
Governmental Industrial Hygienists, ACGIH) #7 37 Z_2. ¥ 'V &
(Threshold Limit Value, TLV®) LB AN B EE TR ER
(Time-Weighed Average, TWA) ; & i* 4 % & TLV B > Bl iz &
* NIOSH #]%2 REL » & BfEF2 % 24 B ¢ (United Kingdom
Health and Safety Executives, HSE)#| # 2. T ¥ % 8 £k & L4 &
(Work-place Exposure Limit, WEL) ~ ft R (T £ %5 it B it &
# 44 R ¢ (Commission for the Investigation of Health Hazards of
Chemical Compounds in the Work Area, Germany)#] & 2. & * ¥ £ %
¥ #% J& & (Maximum Arbeitsplatz-Konzentration, MAK) ~ j& 7 B¢ ¥ 1%
® % & f ¢ (Dutch Expert Committee on Occupational Standards)
] # 2 # * iFk B (Maximale Aanvaarde Concentratie, MAC) ~
W B 7% ¢ & (Finnish Council of State)#] % 2. & + /v 3% )k & (Maximal
Allowed Concentration, MAC)% 2 55 & B 7B ¥ % > /2 K & ")
® % f ¢ (Swedish National Board of Occupational Safety and health
on Occupational Exposure Limit Values) 4] 2. OEL f4F " o

2. A J§ #3e % 5L(Skin Notation, SN) © B ¥ J & U] E ¢ » % & iF

BB VARG AAAEBAT T T AR Hm B L



3.

4.

5.

A K 2% 3z 5 % £ (Dermal Lethal Dose 50%, Dermal LDsg) : - £ 4 &
DA ESR e ERE P HRE = 2 # HE S MY D
LDsy JE # & &R E T EHE & 1%‘« (Organisation for Economic

Cooperation and Development, OECD)#75g # T {* & 4= jp| #psl e

402 % | 2 A SAHY -

T ¥ g —-k & fe 0% B #ic @ (logarithm of octanol-water partition
coefficient, log Kow) @ “ B30 AP ER B RY ER W B2
$HEE P A A B R L R g

e ez L 3% 54 )k & (Inhalational Lethal Concentration 50%, Inhalational
LCs) : " BEf od i i R ERL P opdobr 7= i+ 2k
oo MR T sk LCsy Jf 5 B0 "R & 85 % 4~ (rodents) > 7 ~ &l(rats)~
/|- Bl(mice) ~ * £ Bl(guinea pigs) ~ % =+ (rabbits) * F & T A 24 —‘F'f ;R
- PP LGN B LCsoHEF > M A EKEA MY A AR

S ECIAE ER

6. & i »F ¥ 3} » & B (Inhalational Lowest Observed Lethal

Concentration, Inhalational LCLo) : j§d # 4= F sk “TE.%2 1| » * & F
Ed R R ERF S LB MER o A7 7 ek LCLo
%5 d R $F$ 4 (rodents)s 7 ~ El(rats)> -] & (mice)~ * £ & (guinea

-

pigs) ~ & = (rabbits) - F % 1A 2 ¥ 5§ - “F4 & 73~ B LCLo



Bl o A BB G TR PR R R A e
7. TSCA ITC #EFFRIH; 1 27y @ * NHR 5D A K £ B

B EAE R 2 BF IR RIEG ) RAI G E RS P T

E;

(Toxic Substances Control Act, TSCA) & =% 7 ¥ Bl:# £ A ¢
(Interagency Testing Committee, ITC)#7% & » % Chen % 4 g3
A s TR E 2 TERIH o

8. A }§—\:i 38 R U

(Skin dose — Inhalation dose Ratio, SI ratio) :
&d TSCAITCAE R I AHEF2Z IR E » 2V EH T 5d £
Kk BRFE BN

9. 4471 ®(Box-Plot) : ~# § 74 7w 2 4473 B 5 f* SigmaPlot g B &
I D2 s A BI(R 1-2) 0 &1 2 BiciE A %N 5 10% ~ 25% ~
50% ~ 75%% 90%TF 4~ =8 BATE £ 7 5 A F 3 5-10%% 90-95%

2 BiE e
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CER WY

CRE NS § S8 Lp SRCH

SN et IRF 35 p 1920 # fow o e LA AR FRBFL K ST g
ER2PP? 4 o RIBRERZ U ED- T A FRie P ELARE K
5321956 # 4 % W2 % F2 # ¢ (American Industrial Hygiene
Association, ATHA)$& 1@ o ATHA #3k a@ seen T & prete £ 1 ¥ e

%% | (“hygienic standards for daily inhalation™) ¥ > ¥$4F 2_i* & $ *f4v 12

a

Pt T 8k A EFET AL oot 2 TRl 852
ARFBERRE, » TR BEARRRT AL T M E P2 TRty
o SN E &+ S feruE = gr g * 5 4op 3 1961 £#d ACGIH #-H 4] %_
5 TLV®eh- 30> penfn e s Tk it fadh s A0Ve A SN * 4= 3

Flr AT R LEFE KT LA E AHEE > P e RS 1 Ha

Y prd Fazv g Lapd Toaps il LaEEFp

FFTERBPARARBRPH EF 1A HAREET RS
PE R T ARBrT jR 0 2 S BB E G B ISR BB 4 it % SN

T5 b g1 & 21972 # 2 B OSHA 3 =t #- ACGIH #] T2 SN {z
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o= 5 B B & & U4 2 (Permissible Exposure Limit)p e73— $84 > pt 5

SN & 5 3 se R F R R el - H i & Mg 4 2Fd &

ik

FRE2AAFREeR LR LA BER B U - 300 o pF 1

‘-Hi:

3

‘_.

FP SN S L EHIFERRY XTI AR B2 LIRS -

Fo8 AR R ROkt R

FE SN 2 boir B e i G b v ERBEY AR RA ST IS
FEET BREB AR EREFL BT ERY T RGBT
Fl1 L o2 SNEMHI T2 AR FPH TN FiEs A8eanF (-4 8
o TR AET AKERRTFF)RESNRP R BHEEZY
BOARGEROLE o

Nielsen & 4 ®4:44 & 4= g+ 55 P (European Union, EU)*7/f B 3o 3
2 ¢ (Denmark, DK) ~ 4% ®(Germany, DE) ~ j= f# (The Netherlands, NL) >
=3t L g ek jF (Poland, PL) £ #1774 & 5. (Slovakia, SLO) » 11 2 % RF< /it
1 ¥ 2 F7 # ¢ (American Conference of Governmental Industrial
Hygienists, ACGIH) % = & & T B 2 K I A A T T2 SN {700
B AT T A R 2 BB o AT R (R 2-1) 1 3 2004

Eab o 2 E SR GTRAF RS E FRETG 176204 157 ~

12



144 ~85 2 192 i it § 4 & it § ¥ % (chemical groupings)£ 7 SN o 12
FRELFLGEE YR S FIERETRF SN ESHF L IST B
EE RREET SN chit B8 G 41 B> @ TR a8 5
53 % o Nielsen £ A G 7 HP PN ERAHIEIF2Z AR KBS
¥

- RMAELTARE > R A 2. SN enip#gcL B4+ > ¥ SN

R - RS

S8 ARFEPRECEDERFER

hBRFE 2T LA ILO @ PRELE LT >+ (D,
F-CEFEFAREERE AR ARSI VEBARERE ~ £
H o ¥ AHT g e T2 4L 427 (prevent skin contact) 2 ©
PHERY ) F - SRR B AR ire L o SR H 2 dp5le

ESF St Mo ¥ W OSHA #7§ #7% 3 4 el - dga

R

Bt r %ok

7“)&

* B A f» £ 2 H = | (Personal Protective Equipment for General
Industry)'>¢ £ 5|1t EppE A SR TP TN E R LB RS
THAfEo ERLEAFE FERYITERR 2 AR F @
TRELEFETER A VAR CEA L R TTRP A FE R
Pt B AARAL L |G ERRET MRS L RS R

AFe s AR T2 B AR T aERBAEEF S W T
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- TEFETF AR KRRV p R AR AR E R
e X FRE G BEELEREY B2 g o 4o Krister
Forsberg % S.Z. Mansdorf i3z [t B ERMHTEHEA 5 (Quick
Selection Guide to Chemical Protective Clothing)'”# = 3% fZ4; 51 & *
¥ p- EFEG TAK (ki TR (caution ;s A~ i F 4
TR L AR AT RF MBEEHZ M EFpEI RGP H

KEEE L UFEMAFIC RSB RGN FEGT o
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B L EARRERRR LR s A

241 FleEZ P kA3 2hL B

SNEe L iekakse FFRARERLT T L gL L4

LR A AR AP AR A o 4 21 5K

e

AE R I EREFL KT EREH SN T& - 8% S WERE
SRR ER S 2T SO BRI R S LI SR RCIE S 459 XS
Zene (potential of systemic effects due to cutaneous absorption ; 4% K]
NIOSH)z" i = %8 % #% & ¥ 3 4¢ (potential significant contribution to the
overall exposure by the cutancous route ; 4% & ACGIH) /* 3 & F #7 3%
P SNz A8 ey B RGArsd )T & P rr 2 SN A7 g # »
REFTES AR AR P EPF AT R TR AL B3R
AR GEH ot de ACGIH #18 % » Bikge g Gyrtit 4 43
LN SO ESIE LD AN U Y EVEE S S ES
Fodeis P BT EAZ fAE Tonon 2 g SN 2 Lk ix i o

TEEY RS NSRS L1 EEES £X FS- LSRN RS Y

m

- m B SNEUFELE 2B a® e

M

P RELTEF g SN LR o 2 REEBHR T G PR kR

SN #] %8 % FpahiB AR o7 @ * £ 8 8 Pk T3 (7 4] & (operational
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definition) e 4rf{, W 2. & - " EHF 2 A TR REFE TR E F

i ERFE S MNBEREL FHRE R o 2T i - £ A2 A 2
& R en & LF A * B B B (European Union, EU) & 735 i & o+ 1

By 4 sz 4325 5 ¢ < (European Centre for Ecotoxicology and
Toxicology of Chemicals, ECETOC)*7F % 2 #c 8 g i kil e v §
P2 2 & K o | £ (critical absorption value) » I & Jx 2% e e & i T &
FRE s A B Ve {1 B R RN e 7 A K SRR R

IEEEEE B L EX TR SRR £ PSS

242 FIR IR ERFEIPAAL LR

SNB2GAEHTERBEANRR AL Ho L0 a2
Hu it BH E FESAF ot R NS TR AFERY P AFE
8T G A R B L - R ] e i SRR
Pl HERRFL- T ERR TP UAEAN R R T IESOR
T B B dr @ S lp P Ko i L B iR Rl g E R H i E R
EVRRF IV R TARABERE BT ETL P TERBRT B

po1980 # Az F I B p L KA TR F AL A L 2IRAPM AR
BadEmy RANFETRERS 2ZAK P T # 2 (dermal hazard

identification) 1§ = ;2 Do R 22 77w 4 F ¥ WL ET B H HF LA K G
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T i 2 Tk R B W SRR AR c B dh T B R 1 R S
L3 L% SNZPF AR HFMn 7 > 5T P 2 £ 5 LT
AR RBETFF 2 8cdp RN EA R A chE B o 4 R
Tlpclhplid g % o 4B 2-3 #7157 » P av NIOSH #] 27142 SN ¢ >
X 60%F] T A S Al kA Tk T K 20%h A #H S W E 2
£ 1o s® o Chen % 4 4583 1 NIOSH m g s fed 4k o 2 o
BiTh S8 B SN T AHF DR FIA L FF Tra s 3 5d 4

FHREP > Y a AYH b a2 f o EE T E ARG 5o

\,

A

e AR EEAHLZE NIOSHSN 842 ja— s BAaAp 2 § o
J&(the most sensitive health endpoint)e /4 F 35 BEZLE 7 B o # (& #* 30 2 4%
SN ] T2 L8 fichp T £ 2 k% o & NIOSH ¢ & (% 2-1)> B4 &
FAESA SIS T AL L ad Tk S T 45 SN o NIOSH #:7
SN it ¢ » 5 20%:04] TA# 5 LK Tgo>cl o &7 NIOSH 1 SN

FALRRELE Rk 0 F Pyt RSN GuBAR Y 4 4 P AR

LR ERY R RS F IS # U SN (F L7

E SN R A 2
ACGIH #3# TLV® Documentation'"® P ggiz sk = #5+7 ¢ * *t 4 J§

FRBETFERZ TSN ZHE TR 2 ffldp i DEREASR
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RABETA > bldod K L R H E (dermal LDs) 3 2)7 B4 v §
ALK BB 55 kg 0 ol F @ —-k A fe B B E (log
Kow) : 3)ikp B & % ik /T & 33 T 2 4234 (extrapolations of systemic
effects from other routes of exposure) > Dermal LDsy 22 log Kow & & £ *
WSNFl 22 R8Py > A Fla - FldpiE Y w0 & F B ET R
P~ o fz 72 Dermal LDsg 3 &'V B A% Eh b (7~ 8~ | &~ =
LR L F)P B2 AR PREREE 2 4 1987 & d OECD % B I 5 # 3
AT gdiplidn sl 5402 % Do e > ol FR AR A
T/ HREBY I ERB 24 pFoepw VA OB THER

2 dermal LDso #icdy > 3925 ik JU b e A& 4 0 FlUt fiodp 2 & LILpS
F 2 & A g &~ f1+(diazinon; CAS 333-41-5) 5 &) » NIOSH F #
BTV E 5 & s kire £ (Registry of Toxic Effects of Chemical
Substances, RTECS®) z FR&gr Hig+ B~ X £ &~ [ % 4 F A%
2_ dermal LDsy A %] % 180 ~ 633 ~ 2,750 2 3,600 mg/kg ' - % iz & EU

F P gEE, ST AL S TH RS2 (highly toxic)

& T¢ B4 (moderately toxic)z i“ &4 » e pbt = A E %2 % T

Pk FERRE PTG SN 2 R e i g

P4

P ot e SN R2Z A egitd Iyt AV R AER
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I TRpEE RRRC B E T du%, AR EEET
(RS SRR S WS g L R
e e RN A AR B AT FIF L ERIE P PR
AT A P RIREE Pl KL AR kT AR

20 2R SN 2T B A & o (4% BF R L 4 SN
P22 T2 A2 H > ZP DA ARG FRARER LT TREFD

E ek fne R p £ RS 25 Fivdliz 2m=ny ¥ pEL A ¢ (TSCAITC)

\

FEP g Chen 84 PVieF A MBI 2 FFRBN G TVRGAAR RS S

T RIS — G- TSCAITC #cB st #o0h £ 57 &9 8- 4 4 5o
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FI& VIR A R Rl £ R

ot SN2 4l £/ 2 R gt il g R ﬁﬁﬁ,

3 RESTH R R £ - KRB Flo - A 3 0 AR e

FEP FASCA R AR 2ZBR 77T FTEL KRN ARPFTR 2 0
i T (acrosols) " FHEERFAL K £ m A Ao F A2 FITAR
BECTOEBE A X EREMEFEAARE AR TE - SR

> fe 4o 2-butoxyethanol ™ ¥ & F @i kR T LA L B o

B2 BRE TS R RRE SR RITERE D2

\\-

RE Rl i i e B R Bl K AT PR ook

\H

FHRZ 8 o MR AR L BRI EEE Tk

s

(acute toxicity) = A o Jt*h e TEHERCAGAEBEH AL F 1L
(repeated-dose toxicity) ~ I $ & |+ (subchronic toxicity) ~ & & |4 (chronic
toxicity, 4r4 78 22 4 & % 3id 4) R (carcinogenicity)£? 3w Fh 4

(teratogenicity) & |8 % % o

LB B2 4§ S fc B (potential of percutaneous absorption)*® : ¥
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L VB i nd T T R SN SEHE S LR
2R AR AR ORI 2GR R SR T B AL R 2 S ]

» 2

1A

T

w

B 2)Bh it ERE

B

FIL K e B 3G A T

5@

S kB RT oA PG R ITERB A R
Bz ARSI LG EF LR 3)E BB E SN (invivo) = A o
(invitro)2_ § & > BRI B2 LK FSE/5fF « FRALPE R

Ko e LB et B S A o cie A Fan gt fnd g

,{)@:_@‘J"I}LY’F A[E},u% “' o

FiE = SNHT«“§Q7$L§ J.»}gu

3
1}\:‘ N
&y
-h_‘\
brs
|
A
2
\—‘-Bé
%
.‘:‘j’
e

WHIDERERE AP FRR - B roid ¥ LA TR ITS R
P g TR A "/f T AP 2 R R RE P RS
Wit EHEERp BT e RAGERBTIFZRE LT RN
BH—F M T4 A7 (structure-activity relationships) © & & 3] FE & R f%
HP2Z R B SR T 2 IR ek $(Globally Harmonized
System of Classification and Labelling of Chemicals » GHS)&E & & & * | 2%
¥4 | (weight of evidence) > A2 o — ird 2 » A KA B BRI TR
FAPREAFIAARRE S BEAORBRER L AAE 2ok PIER
et Boag o EREP B PR RS R 2 S AR RS R L 2 o f

FHELATEAEGAM MY REY P FHF P T S



LB e AT~ 2 BRI 2R R o

:l

& R EE RIS TP F R PR ST R

4a’<

FI#* SH—E PR T A 49 & 8§ 3RS 72 (predictive algorithms):®
FlEPER @ AR TRFTRE RS ST IENER S
TERTEY FEARE DRSS T g ECETOC 2 3 B 2 4
gl P R R REpEREL S BE LN ELY R
FEp B RREI LR AT RANARRR P EFART
R L RS o F U TR B E i B BE R

BfclE o AL G E T RA L 0 RV EY B4R s 7 N ik

}%?* Uf’l%{;?\ '2:%

CEPRAERBFETHCIFR SNl 2 Bt ¥ £ RF TSCA
ITC FgRIHE5S 5 B4e 0 3p o £ B TSCA ITC 5 F #%i& OSHA SN 2 41
ToW 90 ERAPRILFRE R AGFERLLPRBTRRT W
R LSS F e L R e A eE N o Chen %

A CO40% 108 5§ NIOSH SN 2 i+ #4032 (737 055 2 $8cd 1 o i 4
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H R iT5 NIOSHSN ] 2 pFv i@ * chfl & BA|2 - o ZHGIER G4
BB A R kA 2 A FRFEATEBRIPMRDCES
2. 4 K %% i 5 (skin permeation rate) > 7t AL 5 A K % % % #c(skin
permeation coefficient, Kp) » £2 5 d A K sfcie » 8P R AF 2 HE > 7 &2

FEEES ¥ FIET 1P PO SRV S VS e S

Moo BER 2 RAT Rk 3

_ARBEREED KB XEBAK DA <R BER

At A R

Bk B E(OEL) x5 § £ xF § 75
(Eq. 2-1)

Eq.2-1¢ A3 :MpB it B g Fjcd Mpk THr Az
PAREE (R BE) > A2 WP E - & B PR G 0T
Rz HE(FBAE) o FEAHE S L DI AER LV E ST R
F2TRABEBEAE) FEEFYHP AFEL S, EFLSIF [ o i
Brcfe 2 Heie c A BT RS AR E L FERET AR B
Ed AR EBRET TE N A N 0 BET AT ESR L B
Tefe R AT 2 3 (FI AF B3 SN)2 A #_ o TSCA ITC g iRl H55"
2w HEL B2 OEL AVEL2ZEB3TF RBERARER

o feg— (C B2 OEL g febp ik P30 e el i 2 B 2020 i (Aodb 1]



Eq.2-1 7 2 Kp &7 gd ¥ %A 2 > 4ol i OECD £ % F EPA 2.
W= 0% > % A g B E R e AT F SR TR T B R |
o RpEECREAS Kp2 fF2paa A s 5t w1 xi- g
A% oChen £ A P2 R TR L B BH 4L F % Kp EpF > 7
* v B —E M % 5 (quantitative structure-activity relationship, QSAR)
TR gFi>2 o A% 82 Kpe & 45 Kp QSARs | * &2it 4
A F e K & B & (stratum corneum)” @ﬁi;f] 7 & (transport behavior)4p i
2 et flie o dok B R PR R o NSRS 7L IR
R BB R L kR R @ 1F 2 edf 4 1 B 2 (validation)™
Vecchia and Bunge(%)éo\ it p 90 E R E T HRAESOEBILE Kp
QSARs: 45 1 # ¢ 12 revised Robinson model #7 & # 2 FgR| & & ¥ & 753
M (ca. 2 <log Kow <4)£2 & &+ & FF(ca. 100 <MW <250)&2 59 % & 2 2.

#icid 37 o The revised Robinson model®?+ 12 1 T 5 # ¢ £ i

1 1
+
Kpsc+Kpol Kaq

(Eq. 2-2)
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24
LR

Eq. 2-2 % 2. Kpsc 2 "B &304k & Tk P iimitiz 2 38

R

b

Kpol % »t & 5k » F-v FIvi> /33 hfic;Kaq 5 k2 A kP 38 %
Boo = FV AU RNt Fir 2 & F p— k4 fe GcH BB (log Kow) & »

+ & (molecular weight, MW)3*+ & 8 :

log Kpsc = —1.326 + 0.6097 x log Kow — 0.1786 x MW®?

(Eq. 2-3)
Kpol = 0.0001519 x MW "?
(Eq. 2-4)
Kag= 2.5xMW "
(Eq. 2-5)

Eq. 2-1 2_ 558 5g0p) 8 2 & F —vF w3 & £ V{8 (Skin-to-Inhalation Dose
Ratio, ST ratio)# 7+ ° § — i* 842 Slratio = 3~ & >t 0.1 pF > P| ¥ it &

RSN S EAIEINEY S8 F 3-8 & il
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AL R R AR TR R LR GFS §E

e

T 454 474 T SN
A2 £ 8 nfFd™ * LSNP EER2 B * |4 753§
TSCAITC & EFF RN i B > F R EM B3 Toaks A
AT AR EREEDT TG FEREE SN 4] 22 BFIFRIEG - L4
FrHh#e T e R R BA R OEL 4] 2 M &t R~ B
Herim 2 SN S A 47TR A & 5 F SN2 %812 2) & dermal
LDso~logKow % TSCAITC A J§ % &% 5 3 F R BT it fapl e & = A ¥
A ESNH I FFAR PR AR ERETITR A
SHIE SN BER 2 7 44 5 )RR £ & [L8idg 0 7 inhalational
LCs £ inhalational LCLo- i & TSCAITC #ic5% » 2 »¥ux & & #| & S ¥
2 A EELAH2 AR R BERRN  EER E A R 2 R
it s A)RE P2, SN it B 5 %k £ FF R%ﬁ 2 B % 4 Haz-Map database
U0 piyiu 88 4 o 7 % 410 e A > A 45 TSCAITC R A2 B T 15 N 47
FRpul 2t EF L3 3 FRELE > IHRUTEENZET R
A RN EPrARERET ST R - UT EEL

W AR R P R TR 23 o
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F- & BARBERRFO 52 F RN

AT E 2 Eeht 4 5 % ® ACGIH 2 NIOSH ~ # & ~ 16 5

R R RS B BT L REL R S SN -
B EF\,,-%E; ? Jf}ﬁ]{;‘ £ ¥ K F OEL 2z #% #] 2 (ACGIH: Threshold

Limit Value, TLV; NIOSH: Recommended Exposure Limit, REL; United
Kingdom: Work-place Exposure Limit, WEL; Germany: Maximum
Arbeitsplatz-Konzentration, MAK; The Netherlands: Maximale Aanvaarde

Concentratie, MAC; Finland: Maximal Allowed Concentration, MAC; and

Sweden: Occupational Exposure Limit, OEL) o ]} if $8 £ 4f b - 1 § 4
23S SN2ZTEREHRF - > HAFATER2Z N il § 2
SN & ST 5 1M~ b 7B o ffenit 4474 oSN #hep » 7 it
Wity P B PRS- (SN &P F i) SN F T kRS ACGIH

2006 # 1% 2. TLV® Documentation'? o
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% = & Dermal LDg ~ log Kow ~ 272 = /i3 + TSCA ITC #3835 i) & 97

FRETHLE R

it B e s g i 7 SN #p #EHeissua gt H  1)dermal LDs
i 2Dlog Kow#cie ; &2 3)z>/i3 ¢ TSCAITC#HEWNELA K B
B ARRIEPFATE 2 & I8 S 8iciE > 1 A 47 dermal LDs) ~ log Kow ~ TSCA
ITC & Al H-58 fg R & ~ 2 TSCA ITC 2 &+ S B3V 3E Rl E i 5 SN 4] T4
BR A2 7 744 o TSCA ITC & 3 #-5% (02 OEL 1% 4 & & »* v ) B 2 75
B2 RBERR)EY F2 48z 3 log Kow » MW » water solubility
% it B $» 2. OEL Time-Weighed Average (TWA)% # & ; TSCA ITC 2 &
BB RAER FL AL TR 28 R B ER)EL T
2. %8 @ 3% log Kow ~ MW ~ water solubility ~ - B4 2 efex L 5 54 L B
(inhalational lethal concentration 50%, LCsp) ~ % # M r¥ ex 3 7+ Jk &
(inhalational lowest observed lethal concentration, LCLo)~ % #cig 2. 7 %k
LT 4 3-1 0
AFT Y Jedk2 dermal LDso » p B FH (7 ~ &~ [ B~ 2 2 &
24 )R sALE o § - P HEFEF B dermal LD HeppF 0 AF7f
F B E(TF Ak —‘F‘T)_%’E- Fitfo & 4 dermal LDsy #ciE 2. o 408 2%
76 OECD #r5f# Tit ®4ipliddn sl % 402 % 5 ¢ 2020 pooh

'?ﬁi;b?%ﬁ A A g A - ﬁifg‘;ﬁﬁz A g L fib’l-i‘é\ﬂl;fr?ﬂ{i
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2. FE AN R F P sk, LCsp 22 LCLo #icdp 7™ & 5 ~ B~ B~ 3 o

TEREr FELE ST &R -

=& TSCAITCRABNARERZ A TFERE2LE

AEEBAET2ZFR G > AT R R TSCA ITC 2 75 Pl 5

B

-~

—\

RN ERAREBLATEC L AR ESF R EA R

N
e

ARANFTHNOTEGREZFE N5 -2 57 &9 A5

el

b
(w

N2 B fd B 2-10 5 S B AL S

FF 3 45 Eq 31

g g AR B BEED KRk BAK &G BT

3 BE kB E (OEL) x+¥ e g 5 £ xiF F 5]+

(Eq. 3-1)

Ty de e BN IERIE 0 TR B —ef e H L B (Ratio of skin

dose to inhalation dose, Sl ratio) F¥ & B A § % & fFE K & 5 360 cm’(<
YARL0) RBREFL AP APt f 25 10m P g0
LA 2Ry 2% F]F (retention factor) i % o1 1Y B o 5 d WE IR TE A
LR TR B0 - RBK 5 75-100%%Y 0 AR Y R RS B
@ 0.75Slratio4x+ » X & F M- B %‘r;r’ RE T HiE~ A RoTid =

AR T AR R g T ARG BT o N A 3 32 Kp
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P & Eq. 2-2 4xit 2_ revised Robinson model /4 z_ -

=\

$re & TSCAITCH A2 B2 B AREB AT HERELE>

TSCA ITC #EFRHNEFE 24 g R E—FAPAELEBZR
T R o XUV A L Sl T 3 2 MR
Lo Pt P LA R RS T S @ o TSCAITC R A1 HE
Rz HE 2 M- (L E 2 OBLs Aol et § A 2 S5
FTHRF2Zf P E AT LY Er OEL (T2 VL 293k BT
REZFRRDAIERFG 21 X F R 2 OEL §1 % g a1k

A

rF e i 1] IR % (respiratory irritation)s A 4 > TSCA ITC #& 5 #-5% 327

f1* 2 OELf 5 34 2 7 kA -3+ B il 2% & OEL &4 26
A2 ¢ > BEFEF 2 BATR i B TR B % % (the most sensitive health

endpoint) 2 BRI ¥+ % 2. 2 | > L4 2 & &% — hE > % Hie(safety
factor)) £ 2 OEL & 5 2. ¥ R & 2§ chF B EH 5tk
BT A2 LRI TR AT RS RS LCsy 2 LCLo & &7 %
By 17 5 IR P % OEL ermd | £ 32 8 580 ) ¥t d 5] OEL
PEERRED - EREFEGNTEISSREAZ IR S
S v kB A Sk F PO REN 2 # e TSCA ITC R Al

(OEL-based TSCA ITC #58)5 18 & s #-4 4 11T 3 38 1 1)1 3 A E#
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KP4 A LCso HelE® Boi (et e B4 1B F K )2 2 e A
¥ 2. F #5385 (LCso-based TSCAITC 254):2) 11 % 4 v # 4= 858 LCLo
#Hig " ﬁxfﬂjﬁféﬁi e e B § 2. F 058 (LCLo-based TSCA ITC $25%) 5 3)
T3 At B a7 papn e LOHE Y it S ik d#2 i
7% (chemical class-specific LC-based TSCA ITC $i=5%) o 12 it {4 2. & 3 250
Beig 7 g SRR D 1)1 LCso 2 LCLo Bcdhi® = ~ & 4 a3 2 %5k &
A2 8RR T F o8 TSCA ITC 58 2 55l # &% 5 )2 &t 14
IS PN SRR ERR L PTRYER S S ESE  4. P
AR B SHNZTERIEN LT EFICEF LA A
A4 ES R p LCso 22 LCLo By 2. 7 2k T & 1R v Lﬁgsamcivx%
BEE R %Hr 2 ERBERFLREY L 30443 8 2 %o
P REREFAZLZ LC I fHEHEIF- FBEFF2p2E
(equivalents)™ ¥ & {7t g o 14 NIOSH #| % eh> T T 4 bizE kA
(Immediately Dangerous to Life or Health concentration, IDLH) 3 &] : IDLH
A AR o YRS S LC By FLAETER I EFLAHE T
ez A & Bcdp2 - 0 AR Rp AR EBRFRFZ LCs Bipion

it s 30 AP LCop B R e A Y AP ERIE RS R

¥

LRI M A B E R IDLH 2 4] 2 2 # Y A § &8 & TSCAITC
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Wl BRSSP B0 LCso 8 LCLo Befjiie v ™ 2 8 (44 5 30 A 4

. 2 37) .
2 g 207

~

Adjusted LC,, or LCL0 (30 minutes)= LC,, or LCLo (t ( A SV

(Eq. 3-2)

)}
2o (%5)/” SR B T3 o tenBerge & 4 (V3 22 /67

Bp W) 1 ?#ﬁ?%}‘f’LC’a%ﬁiﬁzLan Bg%E> 3.0
{17 LCy# LCLo & 1 8 nd & b o 5 2 AR HRA T 4 7 3

AE e AR = REZEGEEKD) < KBEXEBARZd xEREFR
~r L3R A B MRk R(LC, or LCLo)x® . 2 § & xiF § F]+

(Eq. 3-3)

B BEq 333 BB I SHNAAKEER BT ELTERERE > £33N0
m%*%gﬁ&'*309%’“11?45?§.%1%6m3;;€!%z}ﬁ;:§_h TSCA ITC

J’}’E_\‘d 5]?7;@'{]@#@}{90
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FIGEHN B2 ORI BT UARRB LT EREZE

ZH Fdeik 3t o TSCA ITC BT R 5072 F (TE£ %5
FitEBAfpan®h e P o 2 RAAHGEI IR K BE L B
CE R B # H - Boim f A F b 2 ot ¥ (BEq. 3-1
CAAPNLFFE) FETRL O RS ARAHE > TG
B %8~ A B enRE @A £ (threshold dose) o i 5 R e T » 10 P TR 2
WET AL EN B S N A A R EF 2
5] » 3= > OEL-based ~ LCsp-based ~ 3 LCLo-based TSCA ITC H-:\ %

I AL KR A 2 TR R Z AN A e A
CE g A RN B R A RS AR RF TR
45 1 FTBE & % 78 (National Library of Medicine Occupational
Exposure to Hazardous Agents Database, Haz-Map)'” & * 2_ i £ 4 & #f
G ¥oHaz-Map #-1 ¥£% * BH i LB A 2 8 2 g2 LH2

HpEbEat 4 320
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A LA ARt R E TR A E R

AT 2 AR PRI - AAEN R N2 AR
RS FRB AT TRETH ORI R AT ERLAE R B
RS RN EIEE S & SRR S SO RS S E

ol

3.6.1 Dermal LDsg ~ log Kow £ OEL-based TSCA ITC #-5% (& A #-5Y)

Sl ratio 2. +* #&

Dermal LDsg~log Kow #c g ¥ 1% 1 OEL-based TSCA ITC #i-5¢ (Eq. 3-1)
A 2 2 Slratio Ry chit EH 973 22 SN#F %4 5 - & SN #cp #
e MEIST R M R LEeY BB AR M E P LD - log
Kow ~ Sl ratio 2 5 2% @ * & (availability) e i & $= 2. dermal LDs ~ log Kow
Z Slratio ¥ Bcie kg4 * SN #icp 3 2.2 1§ 4] Bl(box-plot) % 7% ©

W AFTERE 0 Ew B2 SN & $ 2 dermal LDsy ~ log Kow
% SI ratio #icdp I L ek B o 2 FHeF LR > WEZ Y = 5pcdy
LEHEHRDEE P SN &p (R4 M FP gL Fajcdd nd 2 F
fe PR IRARFR L o AF B AT #E“/f—,i 12 & 3 i SNs 2. i* E 47 »

FILM B r A EE ALY S SN R R IAR AR AT
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F]+ o & 7 W SNs 2 i F 4 > FIfR A B > sz % 6 T SNs 4 & 5
- e S % N e P > Hi(median) ~ % 1(first quartile)* % 3 » & i

#c(third quartile) % 7+ o

3.6.2 Dermal LDsy~log Kow~ £ LC-based TSCAITC #-3¢ (2 &+ #5-3%) Sl

ratio 2_ t f&

362 £4F 3.6.1 P 2 A {5 g B i ¢ i TSCA ITC #k
4584 2 2 Slratio ™ Eq.3-4 #7or 2 & {52 BEH VA 2 o L EAFH
Frg tetesk )82 OEL 2 A2 TSCA ITC # SE Rl Hcs 4 > 1
LCsp e LCLo * AR it F3 F AMAFREME L BB A 2 D
BEAEREEATEEREB IR 0 T ITE SN AL FLFRE 2
LCso#¢ LCLo f 3 HF FE R Y BB B2 54 R BER - 4T

EY

>z "% 1 TSCA ITC k& 3458 ¢ Fli@ #* OEL - & e e | £ 9725 2 eh

il

L

7 F& T_M (uncertainty) °

3.6.3 OEL-based TSCA ITC £ LC-based TSCA ITC g p|#-3% 2. Sl

ratio ‘* $&

AR LR P 2 - 0 LB T TSCA ITC Ho5t 1t 54 4«

WEARRAE 240 Rg HipRbon 222G kit Taks



- S A *“%%%%#ﬁ%f&ﬁ T 2 PRI o R
OEL-based TSCA ITC #:3% 2 LCso-/LCLo-based #-3% #7 2 # 2_ SI ratio
B % TSCAITC #5855 i3 & 18> Tpiplsaar .3 7 »ae 2 2 3 3% 6 o
OEL-based ~ LCsp-based ~ 2 LCLo-based TSCAITC #-3\ s & # 2
ratio it B2 SN#cP %A 5~ SN#p e o 0 Z HN 4 4
2 Slratio EA W3H B @b B s 2 w2 5 2 * A& (availability)
B REAS A SRR AR ERRES RF TR
Folb2 LB o gteb ApFECY R B RPN e R B 2 R
f:4 LCso 22 LCLo BB & #  fAsf % & > A Wb ik 6 3 fE 00 m A 2.
TSCAITC # it 458 (Bq. 3-4)FF BI04 I SN#cp 22 § % * &

(availability) ~ © i~ %c ~ ¥ Slratio #E 2. &4 # 3
364 TSCAITC RAlZ B3t V{7 BN  BH2 7% 4047

OEL-based ~ LCsyp-based ~ 2 LCLo-based TSCAITC #-3\#7 2 # 2_ &

RERBTIFRIE > hFpi e ikt B2 Sul A ff LR =
AR A 2 e e B2 AR S A B
I &7 itz 3K Haz-Map “ B 28 ke A& 2 it §
$ou b hied Haz-Map camiis » %89 3 B kB2 o324 K

F@FoTEEAATY 2050 7B Haz-Map h sum a2 02 #0%
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(plastics and rubber) ~ £ & (metals) ~ 2 |4 F]3 (biological agents) ~ H
it & % (Other chemicals) ~ 12 2 & ;* & $§2_ i & 4~ (unknown) » = % 3.6.4
g2 B S RE R ¢ 3 0 3 8% &l (solvents) ~ F 1t F (nitrogen
compounds) ~ B Z (pesticides) 2 & 1+ 5 %8 ¥ % # (toxic gases and
vapors) o M+ $gu] it B 2 TSCAITC Rk 4l/i3 &+ ;8“1 A4 4 Slratio i&
(U g2 SN#P Hi A U2t B Bl i H AT A e A 1Y
B A B A 7o 3 A B A 472 50 Slratio 2 # £ 5 SN B #c A $ e
MR TA > IR R L MBS w ) kB RF N TRl 4 LB o
B AL S - AERA AT o
OB AR FLRES Y R BT IR REREF RO

AR R B # > 777 toxic gases and vapors » £ ‘ff 23 At HE T

D e
S5

Jvi

it & 4 (7 solvents ~ nitrogen compounds % pesticides)** = SN #cp 3
2 RAG TN Slratio & 5 MR WA EHIIUAE RS S A
LR Rigjiz - F 3 5 AR & (sensitivity) £ F K E o F = TR A 45R]
o i % P C BB TR 0 E- 4 B # solvents

~4

nitrogen compounds % pesticides ¥ % g W[t B3 - SN #Icp H2F R
A)/i% & #5852 Slratio & F 35 5 A58 % ¥ =8~ H3 B 5 $HR

ER: Bl S

% b #% OEL-based ~ LCsp-based 2 LCLo-based -3¢ 2 3g B st 4 &7

37



Sk CE RN R FR 0 AR SR S
How 3 i § 4 (skin-relevant chemicals) ~ % % = (A% = 5 * § 4
(skin-dominant chemicals)® £ 4 12+ SN ¥ A 2 SI ratio ¥ = # %% [k
SN #1253t 8w * ficie T /2 22 Wilcoxon # 5L B # 2 (Wilcoxon
signed-rank test)(38 7 e $++¢ i o Wilcoxon signed-rank test i& * ri3t 4
7 #: 48 SingmaPlot® 10 (Systat Software, Point Richmond, CA, USA) it
FeomgrrRecE I DALFEL T P EFE S - Bh e it §
225 - BHRZEFICFH AL - FHR2 ZFIFS 5 - B
2 XAtk HEA4BM Y SN2V Ba D o AT HEY ZHNA
42 Slratio*™ % | SN¥H ez A T BT I LF Bk BLEe 2
REET2ZHFE, ¥ e K Pe%k= #5824 SI ratio 2.~ F

BPITILNNCESF AR ABRELZARET LRS-
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FrE BEIEHR

F- 8 SWHATARBERETLLE

Ay % ET 3 2006 # 1b 0 % B NIOSH REL ~ ACGIH TLV -~ #
B WEL ~ 4, B’ MAK ~ j# i MAC ~ % MAC % s3& OEL % % 142 -
219101 +286~163~199 2 115 Bt FH Lt F3e 25 SNo # ¢
Mot Flr el kp 5P SNso @ a2 it 8459
ARG 4800 N b B HE 4] X SN AR 4e B lien 40%(n = 1,225) o R it
Bkt E SN #ch &7 4 8 88 M(% 4-1) * “773 835375 SN o
B H R B33% m G - B SNt EHpgiE 469% 2 Hi
PoiL B b R ABcE L SN B R b 2 4B% o B0 AT AR
FERE S RS R SN - REFLFEGCEFLTEF OR
Sl B g ik RIS 3 X il ot B Ty H - STk
AR REEETFF > 0 3 EREY 70% D B4 (n=335)%5
WL E RE G SN PR AT L A AT ATE R R
PR > HPnEE OBL 401 ¥ B3 F LT HSA K EG 2

TFFREH L - REAGRLE -
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- & A B sidcp 3 2R dermal LDs ~ log Kow 2 TSCA ITC

Fo38 FE R & Sl ratio 2. v &
421 L¥FEFIEF 2 BTIRREIGELF %R T RAIT

petfchit £ 4 2 dermal LDso  log Kow % TSCA ITC B3 78 8] & (SI
ratio) = 78 Foklz. § kit ¥ B A 0 T3oa 2 (£ 4-1) 0 LB 90%hi B
L3 54 F &P TZ logKow iz & 7 dermal LDs #icdg it & 47 B i<
*60% © # T % F A F1PY C log Kow & — 5 A SRR 2 W E AR
P E O EEE S E R M £ 3 M dermal LDsg 2 3R B g 1980 & &
FRERELCZGRESN Py wa X B OEL ) TEsed 2
2370 HAp " o SI ratio 2§ 2k * Bk BT 70% 0 gt Bk F A
3 ArE* TSCA ITC #5058 ek = 24| e N ) ade s 0 5

Pog A ECCT RS A P Rt E At g LR

RN R AR A eSS B R 2 B L RS R R T
XEWAFERRT ZHEFE o AR AE P o £ £ OEL
AV RL2EFEFERILES T L@ » > OEL 2412 5 B

FFE R EBERAAFT T A2 VB o AT TER 2 L F
P 'Ef ’298%OEL\# {ﬁﬁ:laﬁm,__]’ﬁ I'—V—i\z)glg\/,‘]}ﬂg_ ;pt\fs J

BT (Ao g~ Ak 2 2tk AR A2 o g
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TSCAITC % 3] $-5% (OEL-based TSCA ITC model) e #* — % & 7~ 2P 3% iF
2B E RFAS R X UF RGP OEL 7 5 ed SUH|
B2 AA8EF 5% JF o & 4-1 PR T ¢ dermal LDsy 2 SI ratio 2. &
¥a% % BEeF 2 log Kow 5 IRAET S 4 SN #cp H4ea + 2 o
ABgL o 1 b pL%aE %% dermal LDsy 2 SI ratio % 2 5 #icdp 3 7 7 &
SN 2 AT o b A TR 2 SRR EART - R Bt 1 A A
Beyp v REP A SN ] 2 pFATiR * i R LR T o FIH T35y sxig #
Be A28 90% skt i ABE A logKow P 3 P A - % - F ¢ ¥ 3t
dermal LDsp~ # 5 #i-5" g £ 2 log Kow = ACGIH #72& 3% &>t SN 41| Z_
YRz dpd o iR B R H B AR B E G FEsET R
ACGIH #p i ergl (T8 2 & > e d WP o457 a3 A SN 42 pFs &

TR FERNITEE A SN S S =TT

422 L¥EFE S &My 2 BT IEREKRZ A G FY

AT L EHFE S SNIP FRESARERT I 2
SeF MR B M o 2B 42 dermal LDsg e Far F pr 2 S 4 Rt RF
Boae PIRE TR FEBEA] 7T ELS AR ERERI K
FRRb o= R BARD > 21 B2 3 2A%XF o Log Kow BB A%

X NA Bl ARARR ERVED A F i SN BB
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\“‘\“J

EE@ B4 om Sl ratio BeEAXB > AT B LI T F R BESTg N0

T LB Ed LR AR AR RA AT o B 4-1

o

T 43E7FE FHpP SN2 i* 83 F dermal LDsj ~ log Kow % SI ratio
By 2o~ A5 o AoBl & 1 ¢ dermal LDso ~ log Kow 2SI ratio #kc e 35
T Rk BRA G R R R AEL AR

5 SN ot 3 P A S HBEE 3R S 5 A R
S ARl i P 1553]*—"1 Bret SN(z 4 B)z - B 7
oo B % F(F 4-2):Slratio 2 ¥ = HALICF S L F 2 SN#HP H 4@
LA, pIEg s B e B ek E B ABR AR R 5 2 6 B4 SNs
z_ v B84 H dermal LDsy ¥ =8 B2 4 5B SNs2 (* B¢ = # 5 B>
FRNE 6L SNs 2 (B4 H 12 dermal LDsg 277 2 £ F F [£9 %
PSP ERERRE > ARG LAEF A B oo B A s
Rend Tk, 5 SN T&hg D 5 0 dermal LDsp & #c& 4p
BT h G R kAR Bt LR R - drgnis
% dermal LDsp # 24 KRB AT £ fbiﬁf% » ¥ oou A 23 SN 24
T_o . GHS i 3t? » 7nridermal LDsg (¥ 5 " AL K p T £ %A
Vot kT g B B R AR F 053 o dermal LDso B2 1 R4 5
dAERBRTESDERI IR VN ATERMERES L

(repeated-dose toxicity) ~ I # % (subchronic toxicity) ~ & f 43 T sl F
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%Efﬁ'h"r}@-l%?mﬁ?l] T B j\%‘r_p {ﬁié%%éﬁﬁ;ﬁ]ﬂl]?%,# 7]

prH X

it

B2 BNV EARLLHEM KT EE BT SN R BN
datho B 4-2 2 4 42398577 log Kow B3 &4 SN#ich %1 2 P Ak % -
4ot it o log Kow 7 % 1385 W 40 5 4 K fel < A2R o HEE
T AR Rdfe 75 SN REE RS 40 ACGIH @ 3 i

2 e T et SN 2§ o e Al R TE AR R P F G

% dermal LDsoerip| T+ - 7 RS R %R B AHES 2 3 52

AR MV 5 4B ¥ £ B (intespecies variation) % i £ B W] 4 4 48 47 4
dermal LDsy #cig & & & 45 0% e 258 > o oA 17971 * 2. dermal LDs
By kRS FELAG R L 0 VR Bpd P EAGEF A L 20t
B o %% BT (] 4-4) & 3 ik 974 "B 458 5 dermal LDso 2 1t b{& %
bty PR EE D 68%;, mE 6 & 7 B SNs 2 LB P 2 bAg e
80% o H &p £ fEAEd 1 B B OTiE L B35 F] 25% © Fl A AFT T ¢ AT TR
2_ dermal LDsy 7 & i B 475 #iciE ¥ ﬁxl'ﬂ—‘ﬁ(” T EE ) I IR
R fjﬁﬂ»lﬁ‘%?@i F2ZEAPFEA G AT A REAER S RY D
FEAT b SR P A B A B SR A
ELZ ] BAP Y IR AR o 4M4H 4 3 e dermal LDsg #icdy 4 47 2 4p 43¢

7 F SN #cp 2 &0 > 5% % h(F 4-5)% #F 2R & + dermal LDs
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ik

s i 810 RS 86 F dermal LDso B8 4 AR Ap 2 o 12 b g 53

PR &R R SEcdps b i A dermal LDy 0§ 8

%= & TSCAITC RAIB &3 & 552 v &

431 %3 %EF LCsp% LCLO 8 & HoNFER B2 & i 2

% 4-3 917 5 & SN #cp # e d it £% 2 LCso/LCLo #cih § »cit #
B % i LCso/LCLo 2 I #55% & # 2. Slratio 4 i 480 B et £ 4 ¢
35%hit BB 5 i g o LCso > ¥ I % 12 LCsp = A# N T 53
SI ratio ; @5 25%it 24+ d LCLo 4 & #-5'3- % SI ratio - LCso &2
LCLo #c¥5 2. »cit * B > 4- dermal LDsy > 7 % IR SN #icp ¥ 2 fF 2 £
B iAF2poni® RIGHEME P 5 2 SNfp F = gt § 4
2 AFWA KRB BTN AR coLCsp% LCLo 2 F 22t * B2 7

SNei- BFH A i g » 285 63% 50% 1+ 5%%F 7 41* LCiF3

LC BIEFE R BGaREYE > F HiE ot s 2 TR TR 5

PorEhE s LA FARREY AR F LA HRL G ki
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5

—ﬁ %*,,, ““ﬂ‘—')&”[(’x’f";%_,h: z?“%‘f«ﬁ*/\%’f]\%

Fealgd

h
Sk
H N

vy

T

>g
i

(PR T 0 @ EHGN A L X OBL #efd? AERA ) A - % 2 ik
g e W LC A RAH WFHNE AT BRI GHE SR

FERGO A~&)3l # &1 i Toapz 18 > & R
OHJWA%EAwﬁ%éiiﬁﬁ@’{ﬁgﬁ?%%%@%%ﬂﬂ
EUETFSAREEG L HN23F - LCsp 2 LCLo § #xit * RS
Bh2 FHARRR L THEN D H o2 4B > F AR BT
NZIENMEF B kB FSE T pa Vit ¢ LR R GT
CRagh:g S

Bl 4-6 3 4-7 A %] % 2 #H kit ¥4 1 LCsg % LCLo i3 & Ho5% 2*
5m % Sl ratio 22 4 1 o S ratio B E* EF SA R BRF B n 8
Lo e ¥ m P AE2 ABE o bR E 4 12 b SNs S0 T BN TR L B 4
¥ e Slratio 3 (% 4-4): 1 LCsp 2 LCLo 5 A2 i3 1 558 & 4 2 SI
ratio ¥ ECHEC F 4L F 2 SNEP w2 BIEH L L E PG
R A A AR AR B BT S T 2 SRR S B R A A
REBATFF21B3H7 34 54854 RE BN o

TRAFFHRGFAETAEAL 2 LC BB VLG FATALE
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(interspecies variation) » A F >t R45E P 0 P HEHE T BAES G H
FrirA A2 LCHEAY > A AL R LFHAFFRBES 22 F 48
F1F o B 4-8 1 4-9 #71 F SRt 4 2 LCso % LCLo % R St 4+ f&

TR A RS RS A L 2 LB b o BEFR D AR
LCso Hcty ik 7§ #5 4 e 2 vt Db w B 3o Hhinit £ 2§ it
P REE30% P H g ooxier REEIEF 2 SNBP R ERTF
TERE LI 2 F oo R LM 10% 0 B B R A e 2 LC ik

M E P RAeR P SR RS RS AL R LT

RIFES T T 24T AP S P 0 B TR - A s

432 TSCAITCHAZBINAHAREA 2 TR FRILL VR

EAFE Y 0 - Rt B G 2 SN#D M 3 pF s R4 AT
T S EBE L PR EA R AR ER ST AT o A
CEPAFRAARNRBEELTFIFR h A B L 3w T4 TSCA
ITC H5% 8 & 2. 45 7% $E0URE R0 5 % IS0 4 1 B oo 05N R0 7 i A
¥z T AT AV R TSCAITC RAR A BB A HA R £ B
fo % B TR A S o AR IR R R (RSN TR B R B

4@t SN2 itBHHd LGl -5y TR = I

&
voe

=1
T“%

#4242 SN B#c®RA > L E5FEEN M FH 2 OEL- ~ LCs- 2
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LCLo-based = %] #iC;% & # 2. Slratio ¥ #B~¥t#ici ¥4 T 8 s iTHi
G B 4-10 22 4 4.5 S0 LG ARIE B A ER 2 B Rl AL g i
#c(coefficient of determination, r°) o % % % 3 : 12 OEL-based #:5% /& %_

Sl ratio ¥t #c ¥ A K kB £ T £ 52 P M G A F K11 LCs-&2
LCLo-based fi-3% /&% 2 Slratio $t#cix jga 2 %« » » 4 7 BE %
a3 F o b ansE et o FAFEARR > & 7 SI ratio ¥ 7
il FRrppTF2 LR A% 5 TR (sensitive) » 7 T S ratio 4% it ¥
FERHCEFDLRE R ETEN o AR DR
OEL- ~ LCsp-% LCLo-based = %] -3 7 & 4 e SI ratio & sc if 5 » F &
CEF g K& B E T B iz OEL-based .58 3% & T st a0 1

B3 » HA XA u L LCLo-based #-3% 3 LCsop-based #2582 1.16 ¥2 1.67

o bH A  EO6BE TRSNZILEHLELIP-ARER
pETEEBEE > THERXEO6BN I SNZIEFHEEFREBRET ER
A TBRE CESBHSNES Y R CE4BSNFL THAE ° L35
FH e p B FH 12 OEL- ~ LCs-% LCLo-based = &3 2 # 2_ Slratio *

HCH B E T E a2 M S LW 4115 & 4657 F RIS B
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;9 SI ratio 22 2 & X IR (22 1 w4l 5 28 Pl e BRI
OEL-based #-5% 2 # 2. Sl ratio 25 4 & Z e T & 52 HHcmp %
& % i1 LCsp-%2 LCLo-based #-5% 2 = SI ratio #7 & 24 2. A |4 R (% 4L

FhRAczAESAREEN AL P BT REGADRE(EL 28T

mrrEs)Ed £ 5% 0 7 OEL-based #5' A& 4 2 $Hfcs I M % '
(2097 BEFF>EUA Lo BERMT - BhATTY 2 T
EoFH A2 E TSN B 5B S = A A 2 2 B

GHN T FERET R FAL 5o R2

—

Host 3 A

AP R EERREEENC B2 A F A T OB (7 B G

0.847) o 12+ 5 it & OEL-based #-3% 7 B 2 PP BE o 2 LR L 58 v 18

AP 2 A, ¥ OBL- ~ LCsp-% LCLo-based = &) #-5¢
S EERANY A

22 B oRF o A6 G Er - R AL 2

s o AAE g AT 20 = ARV IRRI S A o 77 7 ST oratio i ¥R (Y B

AREEBETHEN 2ZARM ¥t k> 29 x 12 OEL-based
W EF 2 e /2R 5 BB o OEL-based ¥V ¥ 7 A K & & & T it

ATR M A Z HN Y KB —}‘5 ; H A% 4w % LCLo-based #-3\ %
LCsp-based #5582 1.25 ¥7 1.75 & - & 7,1 % % OEL-based #3227

LCso-/LCLo-based - A 3 F2 Z R "% FE 6 B2 2 7B SNz iV &
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433 TSCAITC RAKN &3 1 #5552 A 45

NIOSH #£ 3% i@ * TSCA ITC FE R #5815 5 4 2 SN & p|pF » £ 4
TR £ ¥t g e B E 0 &SI ratio <3 0.1 RiZ BT IS
SN® e 11 0.1 ¥ % TSCAITC & & 5% 2. Sl ratio % *2 & (threshold)
Frarg fRenit § 5 5 OEL-based #-5 2_ SI ratio ® > #ics W ¥ 4%
it B 4 & LCso-% LCLo-based fi=3% 2 # 2. SI ratio » i» &' i » ¥ (%
7] LCs-% LCLo-based $ic3\ 2 4 2. SI ratio %*2iE 4 B 2 0.0004 %
0.0002 > ** Bl 4-6 5 4-7 ¢ 11 ESRE T o Bl 4-12 %77 5 AFTF w04 i
“B4 2 L SN#pP #Fev? it 24511 OEL-~LCsp-%2 LCLo-based $i-5¢ #1
A4 Slratio AT H BB R UE 2 v b0 B HRAT 1 1) 97y & 3 SN~
PVEIRHSARRESARBRF B NCEFY > FE T0%0 2
SI ratio Az H #*UE ; 2) B T #5828 A 3 rxecd TSCA ITC 5% 55 i
SHA BB T2t 0 2E 2 TSCA ITC #5538 2 4 2. SI ratio ¥ % 'UiE
21 5)(70%) 5 v etk g0 ¥ 8 I LCsp- % LCLo-based #-5¢ & # 2. Sl ratio
AT 20t B A B 5 T5% 25 78% 0 8 TSCA ITC H25% 2 v t4p 10 » ik

LC 2 i+ #5582 g R+ i 17 #2 & NIOSH 3 #p > 5+ (¥ 5 4] 2 SN 2. %
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Rl * 53) 55 B B )it SN 2 VB mh
OEL-~LCsp-2* LCLo-based #-5  Fg B> % i F 4 »7 L 5 2 SN B ek  »

B E Slratio AZiE & FLE 2 v- |7 4R F o
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¥z & TSCAITC ARA N BB 1 57 i1 £ § 535«

AL 1

441 {Eeniv F 2 Haz-Map & ol 588 %

% 95 Haz-Map 4~ % & %> AFT 7 EP~2 480 B F 57 % 4 &
O B it F A AU @ LA (B g kGG et B 5] S ()
4-13) : solvents 17.71% ~ nitrogen compounds 17.29% -~ pesticides 13.13% ~
toxic gases and vapors 7.50% -~ plastics and rubber 4.17% -~ other chemicals
11.46% ~ biological agents 0.21% ~ metals 3.54%% unknown 25% - # 4-7
T L L SN#cP Hie? Ln it B BHcA G od P EAKEET
WD AL EIES Y SN it F5 Y o I kS —‘ﬂ‘z % solvents
(n=85) ~ =X % nitrogen compounds(n=83) - £ =t i pestcides(n=63) » = ¥
£k Xrs SN it 4 :48.1%-° & #rﬁzfﬂmubé‘f#ﬂv‘ SN #cp 13 4
FoORELE G TEBERTLSARRER LT T L FFERTAHT 0 R
* 4 I solvents ~ nitrogen compounds ~ % pestcides = g it 5 kv &
4 B2t SN it B P (n=145)2_+ 5|8 - #H & B 2 3 255(0=37) ~
24.8(n=36) ~ % 20.0%(n=29) > * = —‘F'T o3 4B SNiCESH2 G
3 EF AT T703% ] EERET
(1) BB Rl 0 EHED o FaA - 55 F 65 2 BHFL
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B R EAT R TR R M ok MR RS A

WEROR T L ERBE R FE o RN L 6] E R
B % % 413%(State of California Department of Pesticide Regulation,
@HWMTQLR%ﬁ%EW?EGWM®HMMSw@%ms
Program)fi & * {5 T E R E $ %12 B E R B ARS8 7 B
A FRTFREEBRE N FEAC

(2 d M ZFLEH RO ELEW VBT Er AR RS D
Hove W Av 2 ARBF > FOufaR Mt Z B dp 2 SN (L F i
5.7 G RIE 0 i SN ] WHE LR o gl - B
SR RBREAFNI LB ERL Y O BBFEIETS R
it H 3R F 8 4](toxicological mechanism or mode of action)”™ 5 1 %
CEpPPRAPEY cwh Bl AP RN AERALEREBA R
% 0 2 B4R E ¥ (target organ) ® i & 5 Frdlf Al gl WARR 2
i RS A
Bt 97 it B4 ¢ “other chemicals”¥ “unknown” 3 F] H

%gﬂgﬁiﬂgﬁﬁﬁuﬁ”ﬁﬁﬁﬁ’ﬁéﬁﬁﬁﬁﬂﬁ%°

“Biological agents”#c & & * (n=1) » & ;* i& {7 & #7 - “Plastics and rubber”

Bimetals”d R FIH I B RABRIEF ZARREB &L



g o1l LEET B Erh C B2 44.4% 5 BE T AAT Y TR Bl
“E S BaS Haz-Map 5 SeA Spisp g E (> b 28§ vz 3 891

F o

442 = SN P HER iR ABREIHREAFRB I EF 2

TSCAITC RAIHN &3 & SV FFR E v )

Bld-14 3 4-16 28|32 i B kBl 7B i A F AR "B

¢ 3% solvents » nitrogen compounds ~ pesticides % toxic gases and vapors
2 % > " OEL- » LCsp-% LCLo-based $i-3" ¥ /2| 2_ SI ratio i* it £ 4 SN
P2 s GHAR e RIS AREBATFI TG 4B
7 SN )2 it F 420t SN #cp # e @ Sl ratio 2 ¥ ¥c A & 57
it B4t 4 SN #cp # ¢ Sl ratio 2 ¢ #icrb g I ¥ sk 2
Wilcoxon #Hig 2o A 175 L & R RAEAS AR ERL W FHR2L L
PR ARR G AR E PSR PO FLR B
* B R(# 4—8):#&%{&5{3%‘1% F &

# " OEL- ~ LCso-2¢ LCLo-based #3712 fpip|& % » BB A L 52
ERIEETEAED AP FLE TRV RGN E
it Fh P mTREI R RRREASAA KRS £ A

FooxH A RAE BT EGVIERC B S kB RE B 2 v o
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P EREG 2 SN BEFL ISPV AREBAL 2
BT E% > 22 TSCA ITC R 3| % 35 B H58 55 8] SI ratio » Hc @ B~ Hciv
U P (] 4-17 1 % 4-9) 1 B AR AR ket B 5 g
solvents ~ nitrogen compounds ~ pesticides % toxic gases and vapors FF ¥+
TSCA ITC R AW 2 FFRlae # X3 PR > wirid & LCs-2 2
LCLo-based $3% chvf ip| S80I B (AP B T "% (" 4 W 5 0.185 2 0.596) - 7]
TSCAITCH N Emf62 1 & LW S BB g BTt * cny 5 &
BERRE, ARAZ2 B P 2565 OEL 2 LCe 12 F = 5% A i
*EF Y Sl ratio PRIERIAMRE R TR Y B E (7
solvents ~ nitrogen compounds ~ pesticides % toxic gases and vapors)Z. LC

B AT s GrEtH g R R RENS B2 By Moo

4.4.3 Solvents ~ nitrogen compounds % pesticides = #g i § 3= 3%

B TSCAITC RAI&is b HNFERE2 1t

i
(1
|
I

A FP2 AR ERAILLARE T LT § 02 A
ZARRIFH R ESPE AP R AR B Y TR R
B2IZZ ALK & &% ) (chemicals of skin-revelant exposure) ' & 1 &
kB E ALK k%% ) (chemicals of skin-dominant exposure) » 7# T ¢

"f IHEY R EBRER AR ESE 2 8 @ Toxic gases and
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vapors e 1 & kBT 5 A K 2 i“ B 12 OEL- ~ LCsp-% LCLo-based #-

Y FE R H Slratior ¥ 4 w2 453 Bl & 7 & #5748 5 2. Slratio 7% F SN

.

PP FeF 2 oG (R 4-183 4200 AR IR ABRIEI AR 2
CEForla s F2 Slratio » R Y IR EBRIET AR 2B AT
2 SI ratio & A% %37 (R 4-14 = 4-16) - H-Z 4 1 SN ¥ 31 &
BB s A2 B Pt s SN #p #e? Sl ratio ¥ HH L 4
Brrt SN 23 B kFERIEALLA K2 - F e Sl oratio ® =¥k
Wilcoxon {5 T 4 #7%° (% 4-10) @ # ",/TT toxic gases and vapors it %
et B AN 2RISR A2 BF 2B R AT
3+ 1 7] toxic gases and vapors 2| C B2 I R EBRIEEZHERER
72 F SN2 2233 B 5B p 3t (ry Rhi § 57 n=36; & 4
B2t SNARen* B P n=15) FJ} A VG RF BB B F o
Flao it BH 2 Fod 7 oac Hi: 0 & AR AE SR T 1 AT
BRI 25 Y Beg B i % 9= 5 %) 0 7 W solvents(n=85) ~
nitrogen compounds(n=83) % pesticides(n=63)= 2§ » & {7 & ;" H - 4
BB e 2 FEIRIT L A P R o

Bkt 2 SN B ZEFFTRSd ARER L >R

}i }flj’”‘&,gl421""r']‘~p—,—4'ﬁ;upSND““%%E%B“%Z&%&}?

2_ v 8% 2 TSCA ITC R 3] %2 i3 & =38 75 B] SI ratio &2 ¥ #2 i § $»



ZARERATELFLZMMEFE £ 411 7 SRR afFL # 5
BrE R%HT B EA4BU SN AREABRIEGARZ L ES
(R 4-18 2 4 4-9)fpfe» A R Bie /5 L K2 1§45 5d TSCA ITC
B AN & 4 ST ratio 2. 12 B i 0.997 5 4 7 B A RN ;B solvents -
nitrogen compounds % pesticides = #F * E 43 B ¥ G R ;BT i
Kz PfEen 3 0.538 2 0.677> e o2 it F 4= 7 toxic gases and vapors
2 Fm(® 5 0.185 % 0.596)4p % » ¥ 2 B A E 48 2 o gL ¢h LCsp-based #-
A A MR Rz & F(0.380)7 iR it B $ 5 toxic gases and
vapors & 5 % (0.229) > Bpm g Ren B S AR R BRI S AR P
LCso-based #5833 u| * B A K R & B L i g B~ gk o
LCLo-based -3 #7& 4 2R 22 £ 5 (0.383) &7k i H 4 7 toxic
gases and vapors PF2_ 42 & (0.384) » TSCA ITC & A 45-3% 2. 5[4 B R85
Z RGP RS B E O R A K (0.370)R] Fdkenit § 4 7 toxic gases and
vapors ¥ 2. 42 & (0.426) 5 ™ > Bgom H 7R B3 L K & & B T s g
B T E AR g o 2 b B %223k ! toxic gases and vapors # A i * 3P
MLCIF vt M EFEAHDTFRES > F v RFZ 1) S k&
o R AP L Rt E AR G M g
FREAKE RB BT HE2~ ] 1 2) A4 toxic gases and vapors 2. & #

WEp LC Bcdph@ s 2 P T EJ BAdAmTLE e ¥ - 2 5 > TSCA
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ITC Al H-8 a7 M g enit B F 7 toxic gases and vapors Prfic § P&
R E P2 OEL fifi- ReNF B EHF St BV a5 8 a3

THEA o YA EE RS RS RS LC g s o

4.4.3.1 Solvents *+= # 2 F TSCA ITC RAIHNE 3 & # VIR E

ESNLE 3

Bl 4-22 & 4-24 & %] 5 = SN #Hc p # 2 & solvents #f i* & 4 2 OEL-~
LCsp-% LCLo-based 3% 3¢ Bl 2 SI ratio » i $4 3| @B - B 4-25 5 &3 4
B2+ SN i B4 2 TSCA ITC ki A]/3g plH-;N #1714 2 SI ratio » #c @ 4
B B A KRR AT RRLRMEE A 412 B3 R
2k P o R T Solvents £ 14 8 4 & % 2 TSCA ITC & 2] H58
B2 B FER| AT 2 Slratio5ME H 4T E 5 2 SN B #c R IR U 4F 2 A
M 2 2 2 A E g g R 8 7 5 2 solvents 47 I+ §
PRz AREA S > BT & R0 ¥ solvents £ 1 B dr 350§ sk (L B 4
ZRAERBRETREN Nt EF P B LCs) % LCLo 5 A% 2 i
At A2 2 SIoratio 77 eha e fF r’ % 099 $ OEL 5 %2
TSCAITC & A #:5¢ Slratio 2. r* % » AF.n TSCAITC 3 | #5558 * >3 8
solvents #g* B4 2 S F B RA R P v P AFIpRE > 2 8

d B AR BRI R RN g e RV TRl 4 e FIH B
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WRZALFPE LK FEEME solvents 5 1 ECFF P 2 HTREBR
AR AR PR MG AR LT F o F S AR TERBERM
T ST s A A MU T S LR sode s R E ot il
B R et R R L3RG A2 TSCA ITC & A/ T 55 RIS 3 Bt
g ol b % T aE R solvents 5 i B 42 #4 £ F B #icdr LCso 2 LCLo
2 Egu e B4 LC Bohdp i AT o

. LCsp-% LCLo-% %2 8 1 58 arig * R B L 30 » 48 -
solvents #f i E 45 ¥ it 2 5d EF T L F E B 8P L ik
o Flm HRAEC ST ratio B B H T v gd LK R LB 0 e A
FOAERIE Slratio & * 4] SN 2 & kgt g wifF I FH ¥ i g

AR EBES Lo RE Y &LFRENPOTELATREL R G

4.4.3.2 Nitrogen compounds ** = # %2 TSCAITC R 3| #5 &2 i3

B RRIEZ VR

Bl 4-26 5 = SN #cp ¥ 2 nitrogen compounds #f it § # 12 TSCA
ITC A1 #38sg el A 2 SI ratio 2 $5 3] 4 % o d 2 LCsg 2 LCLo F 3%
By F o w3 &t 2 Slratio » o 2 @ & 4 1% 2 SNs

2_ nitrogen compounds % SN i #icd% % > Slratio & 3 jbrjpt 2 484 > o7
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nitrogen compounds ¥ it # 1§ * 312 TSCAITC #5578 &2 SN i $c2. $ s

4.4.3.3 Pesticides*t= # 2 F TSCAITC AR BN & HN TR E

2 i

Pesticides #g i & F ¥ #* & & TSCAITC R 4 % 2 & #5582 OEL ~
LCso # LCLo 7 »c#icdpi=@? & va i 2 8 —H 343, 2 Slratio &2 SN i #c

2 AP B o

444 2Ei©BH TSCAITC A\ B3 & 88 LE L 7

B 4-27 3 it & £ & Haz-Map & $vs 8@ {80 5 TSCAITC A 3

PV 2 2 VAT tE 2 Slratio B0 & B RV RTESNE L EZ |

A d BV ER I RNACES A RRBRE AR EE R

B8P S AR RBRELSARREBZ2ZENCEY - 2 solvents i TSCA
ITC & A3 2 13 & f038 #7419 20 Sl ratio 323 ) 60-80%42 i T %] -3¢ 22
®RITTSN 2 &UiE > A3 4 NIOSH 7% SN 2z &% - & SN 2z
pesticides # # 14 & 3

23 BosY #riE 2 Sl oratio 0 33273 50% A E foRt i

*37 TSN 2_ % *LiE ; nitrogen compounds #f P % iE 90%12 F 2_ i+ B F

H Slratio AZARH ;S P8 o 12+ %% % & 7 pesticides #7 i B4 ¥ it 7 i
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* NIOSH ¥ TSCAITC -5\ #raE 3k 2. % *L{E » & pesticides »~ ¥ 7 if &
" TSCA ITC =27 ansd A K B B2 Bip T o ¥ pesticides
ip# > & 3 SN 2 nitrogen compounds = $% 4 32 & NIOSH #7i 3% 2 %
®ofed N HEHE A Ko @2 { - v H Slratio &~ SN #cp #

ERZ MG e T AN E g o
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CEE JET L

30 SN e 22 B4 BAD HrR Y B AKRT YRR o g

R BEESE ARG R FERNT AL AR B

(D) pae i EiRmEid ey Biprd] Leh SN FFdk 2 - R
Mo @SNEAFLE TLimEh-BEAFRATH LR
G TREFEFFEETAA KRB BT TS oiEr

(2) P F* WA SN F|Z2FfF a8z > dermal LDsp 2 log Kow
Y 38 ERAF ES NS P YRS TN EEUY E

BB TS S G o § okt 42 SN Z 4] &

Q) BgdPFFERTEETLEMES 4P %HE dermal LDso vt #2 0 5d 3

o

B G2 B S A RB AT BN TEEFRCESF2Z AR
pEEE BV A RITS SNAIZZF AL &S

(4) TSCA ITC SRl P 8t kB2 23 2 7 kB EA LS 2F
Bedp LC T4 RAMS @ * 22 OEL {6 > ZfV#A= 5 VHE S &
BoARA AR BAO VA HF AR CELD AN RS

TEG2ZFAMITERIE o 22 TSCAITC R A B 4P > i3 1 st
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ZARRPTR B ALEFRS > RAHIFT AR 5 SN it F
o e3Ep]E 7 4 & NIOSH #7337 2 SN 2 &' Ug 1%

(5) & Haz-Map % 34 %f » &> toxic gases and vapors #f2_ i & 4 iz 7
G F b A P LCs & LCLo 5 4kt B et e | R 2 3 1 f 3t
FRIE SR R BT

(6) % Haz-Map % 34 %F » &>t solvents #g i* 5 4 & TSCA ITC & 3] %

A

VAT 2 Slratio 2 H B 5 2 SN B #cfF L 247 eyt e i

o

BN R ARARAB AP E P HRACELA R &
Bt REARETRRAIN 56 0 & LC g ap > B

o\
T B

<

IR S

(7) 3§ Haz-Map & ¥u4 %F > %>% nitrogen compounds 2§ i* 5 # & TSCA
ITC 3¢ Pl 55N #7158 2. Slratio 22 H SN B & /2 L BRI 22
f# > 4 nitrogen compounds ¥ it # i * TSCA ITC $i-5 7] ;

(8) & Haz-Map % o4 #5 J§3% pesticides 2 - & $ 5 TSCAITC #5791
2 Slratio £ & #iv A i NIOSH 23k 2 #*Up 1% 4 pesticides
T i A i * NIOSH#Z %2 dp 1% & 2 & £ 72 3 * 72 TSCAITC #5387

R
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i 42 TSCA ITC R A|H50 & 18 B 3SRl A b SN #cp a2
B 2 B T AR ANAN R BT REIEL R miE ]

GERE = TSRS S A =Ry LT

BIEL T AAPFEDF2Z £

Mo qw%—*«‘fﬂﬁ»ﬁ%‘%tﬂ \f'r'.'"i\;‘f*’ ’;Flﬁ;t"‘/’jﬁzi%i SN e & i

o R HERE A EETELT D G g

(1) 2%H 2 F RGP FHTEFT2Z EHF 27 %@ dermal LDs

N,

FREFTF A G RE LA o P e F SN

CEF &S )I*ﬁ SN #] T2 8 A#HE B A 47 > F AH 5 dermal



LDsoF% » 321 B B EATTR > et SN ETE{§ o

(2) RRMEEF R E & LT L 4L SN 2 R - 2 TSCA ITC
B ab S RS AGZ I EFCARRATHENTRY F
BBz AT E% 2 v AEF> dermal LDsgo ¥ ¢HH

#T poARtE P T SN ] R L R P E e i AR R

DALE LR ME SR AR -E L ERIRE =3 S )]
KRr i FRI#ite APTERARDPMAI L 7 50T

RATE- HAY

(1) SNz F]=pm 2 2l §FREET R 2 TSCAITC 4 & %
BAETERIFRESNZ AAFT Y TR 2 AR REE
feeni T B AR E 0 ¥ SEIRRIE S T2 F e solvents 7 i
P2 AT Ea; Ak Py T R * HATERE 0 4

i 2 % T & &k Si(hazard ranks) ;

(2) 72 T_TSCA ITC #5V¢ ¥ v e R E 4 2 F]3 {8 > {42
SRR M EE R R REFF LT AR R

A Z gt Kp E8FB 1 » 0 F %Bdy Kp 2K A7 97



22-1 2 R RRE S O B ERA A Re i T&°

B R 1 A e B2 Tk

NKEHb%““%# Ed ARG AR TR kM F T 2

PIZE32 L Rk 380 ) M“SN” & 7

CEpEd L RST(f FEREAE R ALK ERET
MEFHH FHEE L (overall exposure) - JFitd A st
Lo MUSNYER T EHEFRELS TALE ARG L EP
LA KRR CERWARBAEL I FRIVEAEG T4
RETgEERMEALR )2 L KBTI E5 0 2 B SN
CEPTLTERE2Z AR PSR E AT RS G
e 0 B A K HRe PRl NSk T

FUEF TG AT 2 RAMTIELFTELL > P 5K
Bofed AEER g BARR B F 2 A Tk RIE T E TR
AR K Rs a0 H A 7

CEPEFTELSS A RE A P RPN f JF(bod
burden)¥ - ¥ A KL WCH 4 1

FERE EEcIMp o SV G B RBRAAR
i A s BRIk BT L KRR kR
rpENELESd AR EBAL LD

® F# %k : NIOSH: NIOSH, 2007'%; ACGIH: ACGIH, 2006""; # B ~ 1 & -
i@ ~ 32 : European Center for Ecotoxicology and Toxicology of Chemicals
(ECETOC), 1998 ¥

® NIOSH: National Institute for Occupational Safety and Health; ACGIH: American
Conference of Governmental Industrial Hygienists.

R R A TRR Y S E L T PR e T SRS
"4 B ¢ (United Kingdom Health and Safety Executive) ~ 1 B i* ¥ %3t (* § 4~ &
BEETHAELE € (Commission for the Investigation of Health Hazards of
Chemical Compounds in the Work Area, Germany) ~ j= E&‘%‘« FHELFLR €
(Dutch Expert Committee on Occupational Standards) ~ £ 75 & ] ?\E%\ Xz >iEsd
7 % "Uf] e L B ¢ (Swedish National Board of Occupational Safety and Health on
Occupational Exposure Limit Values) ; 3 & 2. @ & 7™ 5 #* %= § B 7(Nordic
Group)z g ¥ 2 £ T & o
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231 R AR R PR R R RN B g U

$icygp g2 = TSCAITC 58 SRRl E A7 R S 8T8 KR

g T

NIOSH Registry of Toxic Effects of
Rodent dermal LDs," Chemical Substances (RTECS®)
Database”

Log Kow", molecular
weight and water
solubility

Syracuse Research Corporation (SRC)
PhysProp Database’

Documentation of the TLVs"® and BEIs®”
with Other Worldwide Occupational
Exposure Values®

OEL"® Time-Weighed
Average (TWA)

NIOSH Registry of Toxic Effects of
Rodent LCspand LCLo* Chemical Substances (RTECS®)
Database®

LDso: lethal dose 50%:; log Kow: logarithm of octanol-water partition coefficient;
OEL: occupational exposure limit; LCsg: lethal concentration 50%; LCLo: lowest
observed lethal concentration.

® F# kiR : NIOSH, 200117,

¢ FH %k : SRC,2007%,

¢ FH %k ACGIH, 2006"".

66



232 FRRAFFERT L TF TR ¥ 5 S T2 (Haz-Map) 1 ¥

OF ENCE A R

Haz-Map i & 4=~ #f (- & 5
£ & (Metals) F# (arsenic)
% i 4= (Nitrogen compounds) % ¥ "%(benzidine)

B % (Pesticides)

i 4 2 # % (Plastics and rubber)

75 %74 ) (Solvents)

&

# 1% $82 % # (Toxic gases and

vapors)

7% § ¢ *%(ethylene oxide)
1,3-7 = % (1,3-butadiene) -
% ¢ % (vinyl chloride)

F (benzene) ~ = % ¥ *z(chloroform)

[ % # (acrylonitrile) ~ # (chlorine)

78 %k © National Library of Medicine, 2007"”
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%41 2 SN#P#H o2 4 2 B4 dcp & 23w ¢ dermal LDy, log

Kow, 2 TSCAITC #3¢ Slratio % = 38 #icdp 7 »cié * &

(availability)®
Availability (%)
SNgroup  Chemical(n)
Dermal LD log Kow SI ratio
7 SNs 16 81% 94% 75%
6 SNs 30 53% 100% 77%
5 SNs 48 75% 100% 83%
4 SNs 51 67% 98% 73%
3 SNs 40 58% 93% 75%
2 SNs 70 46% 91% 63%
1 SNs 225 26% 80% 46%
Total 480
+
Megr;ftd' 57.9418.8 93.7+6.8 70.2412.2

* SN: skin notation (& /§ #&2& # 5);
Rodent dermal LDsy: dermal lethal dose 50% (*& # 264~ £ § L & 7™ & £);
log Kow: logarithm of octanol-water partition coefficient (& % fF—K 4 fie 7 it #ci®);
SI ratio: ratio of skin dose to inhalation dose as estimated by the OEL-based predictive
model developed by the US Toxic Substances Control Act Interagency Testing
Committee (TSCA ITC) and described in Eq. 3-1 (¥ Eq. 3-1 TSCAITC & 3] #5482

AR EE LN kRS R RRE).
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% 4-2 Ew B2 SN it B $ 2_ rodent dermal LDs, log Kow, % #& TSCAITC #-5% #r & # Slratio ¥ = 58 #dp 2~ 5 °

Rodent dermal LDx Log Kow Sl ratio
SN group
Median 75% 25% median 75% 25% median 75% 25%
= 6 SNs 1,000.0 4,740.0 143.3 0.83 1.87 -0.31 0.83 1.87 -0.31
5 SNs 150.0 900.0 40.5 1.65 2.96 0.44 0.64 12.36 0.04
4 SNs 300.5 1,770.0 90.0 1.46 3.12 0.45 0.24 10.11 0.01

* SN: skin notation (& % {&3& {4 5L);
Rodent dermal LDso: dermal lethal dose 50% (% # %5 #+ 4 £ & L 3 7 & £);
log Kow: logarithm of octanol-water partition coefficient (& ¥ fg—— K 4 fie (% Hcit #ic2);
SI ratio: ratio of skin dose to inhalation dose as estimated by the OEL-based predictive model developed by the US Toxic Substances Control
Act Interagency Testing Committee (TSCA ITC) and described in Eq. 3-1 (¥ Eq. 3-1 TSCAITC R 3| #cs fe fm F2L P EF A K k& £ 3
Fens TER ).
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* SN: skin notation (& % 1%&3e {4 55);
LCso: inhalational lethal concentration 50% (¥ =% £ 3z 7+ Jk & );
LCLo: Inhalational Lowest Observed Lethal Concentration (& i ¥ ¥x 32 7+ Jk & );
SI ratio: ratio of skin dose to inhalation dose as estimated by the LCso-/LCLo-based predictive model as described in Eq. 3-3 (75 Eq. 3-3

LCso/LCLo i3 #5453 m B2 i 85 4L F £ & & T B 08 B).
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%43 2 SN#cp#He? LB 2 LCs/LCLO ﬁ{%ﬁﬁ »xi¢ * & (availability) % & LCs/LCLo 2 & $i-5% 2 4 Sl ratio
CAVANT I
Number Chemical Sl ratio (LCs) Sl ratio (LCLo)
of SN M | () Availability (%) median  75% 25%  (n) Availability (%) median  75% 25%
7 16 10 63 0.01217 0.01569 0.00158 8 50 0.01069 0.01454  0.00389
6 30 16 53 0.01886  0.15345 0.00042 14 47 0.01239  0.08370  0.00002
5 48 | 23 48 0.00355  0.09403 ~ 0.00021 17 35 0.00162  0.02612  0.00016
4 51 28 55 0.00257 0.05566  0.00027 = 16 31 0.00122  0.03923  0.00019
3 40 13 33 0.00240  0.00835 0.00036 =11 28 0.00152  0.00256  0.00050
2 70 | 28 40 0.00234  0.07029 0.00019 20 29 0.00217  0.02883  0.00025
1 25 | 51 23 0.01167 0.07979  0.00151 = 36 16 0.00165  0.01121  0.00048
Total 480 | 169 3522 122 254
MeanzStd.
44.8+13.9 33.6+11.7
Dev.



% 4-4 Ew B2t SN i B 312 LCs/LCLo 2 & $-7% 3f B2 Slratio & % °

Sl ratio (LCsp) Sl ratio (LCLO0)
SN group
median 75% 25% median 75% 25%
= 6 SNs 0.0122 0.1313 0.0006 0.0107 0.0703 0.0005
5 SNs 0.0036 0.0940 0.0002 0.0016 0.0261 0.0002
4 SNs 0.0026 0.0557 0.0003 0.0012 0.0392 0.0002

* SN: skin notation (& % {&3& {4 5L);
LCs: inhalational lethal concentration 50% (¥* ¥ 2 3% 7+ jk & ); LCLo: Inhalational Lowest Observed Lethal
Concentration (B M B 1R 7k R );
SI ratio: ratio of skin dose to inhalation dose as estimated by the LCso-/LCLo-based predictive model as described in Eq.
3-3 (¥4 BEq.3-3 LCso/LCLo i I 5 4 m F2 it F4 2 Kk BT N ERR).
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% 4-5 Ew pr2rt SN i* B4 45 TSCAITC f A2 i 1 #5382 4 2 SI
ratio &2 SN i ez $f#csuitie j bl (Mt FH S/ kB2 2 T Hoi

2

SHk Bt G2 SNBEEA ST 5 AL E8S A

1% uz)?
Chemicals with 4 or more SNs
SI ratio Sl ratio SI ratio
(OEL-based model)® (L.Cso-based model)®* (LCLo-based model)?
Intercept -2.285 -3.685 -4.437
Slope 0.430 0.275 0.371
r? 0.897 0.730 0.817

* TSCAITC A #-5¢ * predictive model estimating skin exposure hazard potential of
chemical using occupational exposure limit (OEL) as the reference concentration in
inhalation dose derivation, also referred to in the table as OEL-based model;

TSCAITC 2 & #5¢ : predictive model using inhalational lethal concentration 50%
(LCso) or lowest observed lethal concentration (LCLo) in inhalation dose derivation, also
referred to as LCsy- or LCLo-based model;

SI ratio: ratio of skin dose to inhalation dose as described in Egs. 3-1 and 3-3 (75 Eqgs.
3-1 2 33 srit e diem @2 B L B RGBT i TR E),

SN: skin notation (& & &3 % 55).
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% 4-6 Ew B2+t SN it ?:}ﬂ:}fi TSCAITC mAl¥ iz &+ ;8 &2 4 2. SI
ratio® &2 SN 7 ez $ sttt ie (1 B H G4 kB 2 2 L i

S5k SNBETO-5 -4 %58 7 2 M= BT E%)

All chemicals with 4 or more SNs

Sl ratio Sl ratio Sl ratio
(OEL-based model)® (LCs-based model)* (LCLo-based model)®

Intercept -3.038 -4.009 -4.916
Slope 0.592 0.338 0.472
T 0.972 0.898 0.847

* TSCAITC ]3¢ * predictive model estimating skin exposure hazard potential of
chemical using occupational exposure limit (OEL) as the reference concentration in
inhalation dose derivation, also referred to in the table as OEL-based model;

TSCAITC i & #-5% : predictive model using inhalational lethal concentration 50%
(LCs) or lowest observed lethal concentration (LCLo) in inhalation dose derivation, also
referred to as LCso- or LCLo-based model;

SI ratio: ratio of skin dose to inhalation dose as described in Eqgs. 3-1 and 3-3 (7§ Eqgs.
3-12 33 S da e @2 LB A KRR B TR E);

SN: skin notation (& & &3z % 5L).
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% 47 = SNi#icp 32 fehit £ 4 @ Haz-Map & oA 514 2 2 A B B 570 2 & 4w B ac®

N

Number of SNs 7 6 5 4 3 2 1 Total
Solvents 9 8 8 12 11 19 18 85
Nitrogen compounds 3 11 11 11 7 12 28 83
Pesticides 0 3 16 10 5 11 18 63
Toxic gases and vapors 2 3 4 6 1 6 14 36
Plastics and rubber 0 1 1 3 2 2 11 20
Other chemicals 1 0 5 7 9 7 26 55
Biological agents 0 0 0 0 0 0 1 1
Metals 1 3 2 1 0 4 6 17
Unknown 0 1 1 1 5 9 103 120
Total 16 30 48 51 40 70 225 480

* SN skin notation (£ & 1&3e 4 55);
Haz-Map: US National Library of Medicine Occupational Exposure to Hazardous Agents Database (# & K| w BRI LTSI
BE B THL).
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248 T MR EF HAREBRIETAREB S R TSCAITC AL B T HNA 24 2
SI ratio 4 i VW i

Sl ratio (OEL) Sl ratio (LCsp) Sl ratio (LCLo)
Median
All® Skin-relevant” AP Skin-relevant’ Al Skin-relevant’
7 SNs° 3.6710 3.3864 0.0122 0.0118 0.0107 0.0107
6 SNs 3.7031 3.7031 0.0189 0.0426 0.0124 0.0245
5 SNs 0.6370 0.5463 0.0036 0.0009 0.0016 0.0012
4 SNs 0.2430 0.2430 _ 0.0026 0.0072 _ 0.0012 0.0015
Wilcoxon -1.342 | 0.73 | -0.535
P(T<t) gk 0.18 | 0.465 | 0.593
non-significant non-significant non-significant

* AlLl: all chemicals selected as target compounds in this study, including those classified as “solvents,” “Nitrogen

9 ¢ 99 <6 99 ¢

compounds,” “pesticides,” “toxic gases and vapors,” “plastics and rubber,” “Other chemicals,” “biologicl agents,”

“metals,” and “unknown” according to the US National Library of Medicine Occupational Exposure to Hazardous Agents
database classification (Haz-Map) system (7 »# 3 ¢ #7F &g % it F ),
® Skin-relevant: chemicals for which skin exposure is considered a relevant route of exposure, including those classified as

2 ¢

“solvents,” “Nitrogen compounds,” “pesticides,” and “toxic gases and vapors” by Haz-Map (7 Haz-Map 4 #f % st

solvents ~ Nitrogen compounds ~ pesticides % toxic gases and vapors = g it 5 47 ).
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%49 Lo B SNYARBABRIETAREBZ W EFH 2 TSCA
ITC &A1& 1 & #55% & 4 2 Slratio” 7 SN 1 ez $f Hca i 7 B
B EPEARBLETHELERRIEESF L5 2 SN BETR

s

AEE S REGESERS S T )

Skin-relevant chemicals® with 4 or more SNs

Sl ratio Sl ratio Sl ratio
(OEL-based model®) (LCsy-based model®) (LCLo-based model®)

Intercept -2.290 -3.376 -4.443
Slope 0.426 0.229 0.384
r? 0.876 0.185 0.596

TSCAITC /] #5-5% * predictive model estimating skin exposure hazard potential of
chemical using occupational exposure limit (OEL) as the reference concentration in
inhalation dose derivation, also referred to in the table as OEL-based model;
TSCAITC % & #-3¢ : predictive model using inhalational lethal concentration 50%
(LCs) or lowest observed lethal concentration (LCLo) in inhalation dose derivation, also
referred to as LCsg- or LCLo-based model;

SI ratio: ratio of skin dose to inhalation dose as described in Eqgs. 3-1 and 3-3 (7§ Eqgs.
3-1 % 33 st daEm B2 - 54 K RGBT A TRRE);

SN: skin notation (&£ & &3 (< 5L).

Skin-relevant chemicals: chemicals for which skin exposure is considered a relevant
route of exposure, including hose classified as “solvents,” “Nitrogen compounds,”
“pesticides,” and “toxic gases and vapors” by Haz-Map ( 2 Haz-Map 4 #§ % %@

solvents ~ Nitrogen compounds - pesticides % toxic gases and vapors = #f i* § 47).
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AR ER P HAERBRC A KRR E S Py TSCAITC B 3 2

TREYER
i3 i Fiesl A 4 2 Slratio A 1 1t &

Sl ratio (OEL) Sl ratio (LCsxp) Sl ratio (LCLO0)
Median :
Skin-relevant® Skin-dominant® Skin-relevant® Skin-dominant® Skin-relevant® Skin-dominant®
7 SNs 3.3864 2.8620 0.0118 0.0078 0.0107 0.0076
6 SNs 3.7031 1.4016 0.0426 0.0189 0.0245 0.0124
5 SNs 0.5463 0.5463 0.0009 0.0007 0.0012 0.0008
4 SNs 0.2430 0.2286 0.0072 0.0013 0.0015 0.0010
Wilcoxon -1.604 -1.826 -1.826
P(T=t) k& 0.109 0.068 0.068
non-significant non-significant non-significant

“ Skin-relevant: chemicals for which skin exposure is considered a relevant route of exposure, including those classified as

29 ¢¢

“solvents,” “Nitrogen compounds,” “pesticides,” and “toxic gases and vapors” by Haz-Map (7 Haz-Map » #f % sv¥
solvents ~ Nitrogen compounds - pesticides % toxic gases and vapors = #§ it & 47 );

® Skin-dominant: chemicals for which skin exposure is considered the dominant route of exposure including those classified
as “solvents,” “Nitrogen compounds,” and “pesticides” by Haz-Map (3 Haz-Map 4 # % %L¥® solvents ~ Nitrogen

compounds ~ % pesticides = #f i* § $).
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2411 L@ SNEPAREBRIZZAR R B2 -5 kyx TSCA
ITC R3] 3 #5542 2 2 Slratio” &2 SN i #ic2. it idie
Ma(t S Sl bR p T Bkt S92 4 2 SN B

WRALe s ZALERS A T2 )

Skin-dominant chemicals® with 4 or more SNs

Sl ratio Sl ratio Sl ratio
(OEL-based model®) (LCs-based model®) (LCLo-based model®)

Intercept -2.111 -4.565 -4.634
Slope 0.370 0.380 0.383
r? 0.997 0.538 0.677

TSCAITC & Al #5-5" : predictive model estimating skin exposure hazard potential of
chemical using occupational exposure limit (OEL) as the reference concentration in
inhalation dose derivation, also referred to in the table as OEL-based model;
TSCAITC % & -3¢ : predictive model using inhalational lethal concentration 50%
(LCsp) or lowest observed lethal concentration (LCLo) in inhalation dose derivation,
also referred to as LCso- or LCLo-based model;

SI ratio: ratio of skin dose to inhalation dose as described in Eqgs. 3-1 and 3-3 (7§ Eqgs.
3-12 33 TS fa A B2 VB AF R B S TR E);

SN: skin notation (& & &3z % 5L).

Skin-dominant chemicals: chemicals for which skin exposure is considered the
dominant route of exposure, including those classified as “solvents,” “Nitrogen
compounds,” and “pesticides” by Haz-Map ( 2 Haz-Map 4 #§ % %o ¥ solvents ~

Nitrogen compounds ~ % pesticides = #f i* § 37).
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% 4-12 Ew 2+ SN 2 solvent #f i* & 4 iz TSCAITC & 3|22 i3 1
fst & 4 2 Slratio” & SN i ez $Hfcaitie gl (1 B+ 5
ARkpg2pdi E‘E%ﬁ&fﬁf’v?;}%»fﬁ—ﬁg»ﬁ 2. SN B#&EA L

y

B, RBLEERS A T Ew)

Solvents with 4 or more SNs

Sl ratio Sl ratio Sl ratio
(OEL-based model)® (LCso-based model)® (LCLo-based model)?

Intercept -4.185 -6.112 -5.823
Slope 0,683 0.609 0.507
P 0.976 0.988 0.996

* TSCAITC J A]4-5¢ * predictive model estimating skin exposure hazard potential of
chemical using occupational exposure limit (OEL) as the reference concentration in
inhalation dose derivation, also referred to in the table as OEL-based model;
TSCAITC 2 &+ #-5¢ : predictive model using inhalational lethal concentration 50%
(LCsp) or lowest observed lethal concentration (LCLo) in inhalation dose derivation,
also referred to as LCsy- or LCLo-based model;

SI ratio: ratio of skin dose to inhalation dose as described in Eqs. 3-1 and 3-3 (75 Eqgs.
3-1 2 33 A Es ML EP AR ER A T N TR
SN: skin notation (& & &3z % 5L).
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Dermal LD, (mg/Kg)
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le+5
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1e+0
le-1 A+
le-2 T T T T T T T
7 6 5 4 3 2 1
Number of SNs

Bl 4-1 £ 7 #cp A K 7 ¢ 5 (number of SNs) 1* 8 47 2_ 4§ L & 7 &

¥ (dermal LDs) 4 1% 45 2] Bl
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Sl Ratio (TSCA ITC Model)
le+5
le+4 PY ([ ]
[}
le+3 A
® [ ] [}
le+2 - —‘7 T
le+1 H —|_ _|_
1le+0 ~
1
le-1 - i
1e'2 1 . i l J
L1
le-3 -+ ° J ()
le-4
P )
le-5 T T T T T T T
7 6 5 4 3 2 1
Number of SNs
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Dermal LD50 availability (%)
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Rabbit dermal LD, (mg/Kg)
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Sl Ratio (LC,-Based Model)
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Sl Ratio (LCLo-Based Model)
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S| Ratio
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S| Ratio
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Sl ratio (TSCA ITC Model)
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Slratio (LC.,-Based Model)
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Sl ratio (LCLo-Based Model)
le+2
le+1 4
le+0 A —‘7 T
le-1 4
le-2
le-3
le-4 - l L l J_ l
le-5 1
le-6 °
le-7 T T T T T T T
7 6 5 4 3 2 1
Number of SNs
B 4-16 &% RRA w £ B2 4 Haz-Map 7L E » #F s 5@ solvents

nitrogen compounds ~ pesticides % toxic gases and vapors = g -
2% P A K &2 7 B (number of SNs)2_ it & (& i1
eE ek 5% 7 A £ 12 1 ;% (LCLo-based model)de iz 2. & § % & /&
% g e (Sl ratio)~ v (Bl ¥ & % % & NIOSH % TSCAITC &

AR T FEkerliEdeih2 LCLlo 12 & H5N %P2 iE)

100



Sl Ratio
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Sl ratio (TSCA ITC Model)
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# # NIOSH %+ TSCAITC h A5 23k 2 B T 73 LE)
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Slratio (LC.,-Based Model)

le+2

le+l +

le+0 A

et T T T . T
I

le-2 A
le-3 A

le-4 _\_ L
le-5 ~ _\_

le-6 A

le-7 A L

le-8 T T T T T T T

Number of SNs

B 4-19 3 RK ?"\%5 £ B 2 4 Haz-Map 7L E ~ #F s L@ solvents
nitrogen compounds % pesticides = #~E2 % F #icp A F &3 5
(number of SNs)z_ it B 3 fSedex L R 7 H| F 12 T f 30
(LCso-based model)42 i 2_ & & % & /% B 1 (SI ratio) ~ i (]
¢ &2 % NIOSH % TSCAITC & Al 50 £ T s U iEdnh

Z_ LC50 Ij 7}'3_ ‘\4 ‘#F’Kq lE'
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Sl ratio (LCLo-Based Model)

le+2
le+1 A

1e+0 A

le-1l - L T
2] =

le-3 +

le-4 4 _J_ _J_ _l_

le-5 H

le-6

le-7 T T T T T T T

Number of SNs

B 4-20 3 WK ?"\%5 £ B 2 4 Haz-Map 7L E ~ #F s L@ solvents
nitrogen compounds % pesticides = #~E2 % F #icp A F &3 5
(number of SNs)2_ & erft & 17 5 & e R 7 H £ 2 1 50
(LCLo-based model)42 & 2- & § % #% /& % 3¢ ip| @ (SI ratio) A v
(Bl 7 &4 4 & NIOSH $f TSCAITC R A #5 £ T e Ui

# 2  LCLo 13 & H-3% %2 i
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S| Ratio
le+2
le+l A
le+0
le-1 A
9
le-2 o
le-3 A g
le-4
le-5 T T T T
7 6 5 4
Hazard Level
® S| Ratio (OEL)
O Sl Ratio (LCg)
v Sl Ratio (LCLoO)
Bl 421 & 4 B A EEP (SN A B AkBRE AR B

(Haz-Map § # & & #f % ¥ 2 solvents ~ nitrogen compounds *
pesticidesn = #f) 2 TSCAITC RAlE B * flda v 2 L K & &
B T IE P E(SI ratio) B L AL K & & 5 T & % (Hazard Level)
ZRPMAHETEBRT 652 42 L EHABES T6-
5 %2 4 SNs ; Slratio (OEL) ~ SIratio (LCsp) ~ # Sl ratio (LCLo)4

L L ied TSCAITC B A ~efex L 5% 7 H £ & o Med s R 5 A B

%t #5742 Sl ratio)
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Sl ratio (TSCA ITC Model)

1000

100 H

[I1F

0.1 -

0.01 l

0001 T T T T T T T

Number of SNs

B 4-22 HERRA 7'\%5 % B % 4 Haz-Map F#LE » % & sL® solvents
X~ E 3 kP &K Eie ¢ 5 (number of SNs)z_ i+ £ 4 & TSCA
ITC J 3] #-:% (TSCAITC model)dt i 2. & & % & /& 2 57 8] E(SI

ratio) A 17 (B J& 5 % NIOSH % TSCA ITC & 4| Bl = k2 6 3
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le+2

Slratio (LC.-Based Model)

le+l A

1le+0 -

le-1 -+

le-2 ~

le-3 A

le-4 -

le-5 A

le-6 -

le-7

Number of SNs

& 4-23

b3 BB ¥ 3 4 Haz-Map 7412 8 & 5@ solvents
-5 7 PP A K 153e @ 5(number of SNs)2_ it 5 4 gef i3 X
R A E 3 038 (LCso-based model)dt s 22 AL & & % & T TR
i (SI ratio) ~" i (] # A 4 % i NIOSH %t TSCAITC A& Al H-5¢ /5

TR E e h2 LCs i3 I 58 %P2 iE)
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Sl ratio (LCLo-Based Model)
le+2

le+l

1le+0 A

le-1 A

le-2 A

le-3 A

le-4 - 1

le-5 ~

le-6 T T T T T T T

Number of SNs

Bl 4-24 B3 RHE 7 F B¢ 4 Haz-Map 7 # & 4 %8 i 3t solvents ~ % 7
F#cp A K i%ie 3 5 (number of SNs)Z_ i & 0 & £ i e ex 3% 7+ H|
¥ 12 & ;% (LCLo-based model)dt = 2. £ % % % % T 78 B i8.(SI
ratio) 4 i (Bl # & 3 4 2 NIOSH #f TSCA ITC k& 3 #:% & 3 35

ez LCLo B & H # P iE
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Solvents
S| Ratio

le+2

le+l +

le+0 + (]

le-1 A L4

le-2

le-3

le-4 -

le-5 T T T T

Hazard Level

® S| Ratio (OEL)
O Sl Ratio (LCg)

v Sl Ratio (LCLo0)

Wl 4-25

B4 a2 b E e 4 5L(SN) ~ B3t Haz-Map TR R 4 4 % 5t
® solvents #g2_ i* B 4= 12 TSCAITC A& 3 i\ e s 2 £ &
BB TIEPESI ratio)HEIEE AL K £ & 5 T & % (Hazard
Leve)2 st M (T 57652 42 B L uE5 7.
6~5 % 4 SNs; Slratio (OEL) ~ SI ratio (LCsp) ~ # Sl ratio (LCLo)

A Loz d TSCAITC R A ~ef i X 51 5+ 5| § ¢

1%
=
&
"
e
XN
|
=

£ 12 1 #5838 i 2 Slratio)
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Sl ratio
le+6

le+5
le+4
le+3
le+2
le+l
le+0
le-1
le-2
le-3

le-4

(TSCA ITC Model)

: T

| = 1 T

Number of SNs

B 4-26 & * %WW?F’]‘*%H%M@;%'E& 1,4 ¥ nitrogen

compounds #f ~ £ 7 ¢ BB & F %3¢ # 5i(number of SNs)z_ i &
352 TSCAITC R 31#-38 (TSCAITC model) &5 2 4 K K @
% 3P| E (ST ratio)4 i (Bl » % NIOSH %+ TSCAITC & &)

R B F IR
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Percentage of SI Ratio
above Hazard-Recognizing

Threshold (%) — — Sl ratio (OEL)
100 —— == Sl ratio (LC50)
"""" ST ratio (LCLo)
80
All chemical
60 & skin-relevant chemical
—4&— skin-dominant chemical
40 o
—=— Solvents
20 —*—  Nitrogen Compounds
o Pesticides
0
Type of chemicals
Bl 4-27 235 Haz-Map ~ %f s AT A2 2 i hit 45 3 TSCAITC RAIBS LB P A A K B & 5 T 558 & (SI
¥ p r &F ¥ + TR

ratio) ® *+ & $io3¢ B T #4308 'L (e (hazard-recognizing threshold)z. f 4 +* (skin-relevant chemicals: solvents -
nitrogen compounds~pesticides % toxic gases and vapors; skin-dominant chemicals: solvents~nitrogen compounds
% pesticides ; OEL ~ LCso ~ 2 LCLo 4 %] & TSCAITC R A] ~ efex L RV E B H Mol B R E 2 T i
FNZHER)
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, y I v 22 R N2 Ve = = )
k- AFELET RS ERFLF S F BT
Number CAS Slratio Slratio
Chemical Name Haz-Map™® MW® log Kow®  LDg™ Sl ratio LCs™
of SNs Number (LCs0) (LCLo)
Allyl alcohol([* |7 i) Toxic gases and 58.08 0.17 45 Rabbit 452.2 rat  2.214994055 4552.78 rabbit 0.220002096
7 107-18-6
vapors
Carbon disulfide(= . [~ Solvents 76.14 1.94 0.270709038 | 16000 mouse 0.000526867 25000 rat  0.000337195
7 75-15-0
)
Cyclohexanone(%iu’ﬁﬁf) Solvents 98.15 0.81 1000 Rabbit 64160 rat  0.000373079 800 guinea 0.029920961
7 108-94-1
pig
Dimethyl acetamide(~ Solvents 87.12 -0.77 2240 Rabbit | 3.955691638 11013.75 rat | 0.012570578
7 A 127-19-5
gL )
N,N-Dimethylaniline Nitrogen 121.18 2.31 1770 = Rabbit  0.275571097 500.0 rat  0.013778555
7 121-69-7
(N,N-= FIELR ) compounds
Dimethylformamide(~ Solvents 73.10 -1.01 4720 Rabbit | 4.571017349 11649.04 rat 0.01177183 34385 rat | 0.003988091
7 68-12-2
FELF )
7 2-Ethoxyethanol 110-80-5 Solvents 90.12 -0.32 4 Rabbit  12.95662113 16117.92 mouse 0.01481522 @ 15600 mouse 0.015307085
7 2-Ethoxyethyl acetate 111-15-9 Solvents 132.16 0.59 10500 Rabbit  3.386359802
Ethylene chlorohydrin Toxic gases and 80.52 0.03 18 Mouse  144.8095922
7 107-07-3
vapors
7 Methyl alcohol(' i) 67-56-1 Solvents 32.04 -0.77 15800 Rabbit  2.337673363 162000 @ rabbit 0.003751821 80000 mouse 0.007597438
7 Methyl Cellosolve 109-86-4 Solvents 76.10 -0.77 1280 Rabbit 11046.72 mouse 0.015982637
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Methyl Cellosolve

110-49-6
acetate
Nitrobenzene(ﬁﬁl*&)

98-95-3
Phenol(fir) 108-95-2
Tin(organic compounds,

e s 7440-31-6
as Sn) (A% 451 i )
2,4,6-Trinitrotoluene(2,4

118-96-7
6 P I)
Acrylamide([* /5[l ) 79-06-1
Acrylonitrile([* %)

107-13-1
Aniline (and homologs)

62-53-3
(B
2-Butoxyethanol 111-76-2
Carbon tetrachloride(P'

56-23-5
B
Cumene(E!'| %) 98-82-8
Diethylenetriamine(~

111-40-0
ORI W)
Dinitrotoluene(~ ’F}J@l i

25321-14-6

%)
Dioxane(= 4[5 ) 123-91-1

Solvents

Nitrogen
compounds
Other chemicals

Metals

Nitrogen
compounds
Plastics and rubber
Toxic gases and
vapors

Nitrogen
compounds
Solvents

Solvents

Solvents
Nitrogen
compounds
Nitrogen
compounds

Solvents

118.13

123.11

94.11

227.13

71.08

53.06

93.13

118.18

153.82

120.20

103.17

546.41

88.11

0.10

1.85

1.46

1.6

-0.67

0.25

0.90

0.83

2.83

3.66

-2.13

2.18

-0.27

5250

2100

630

400

63

820

220

5070

12300

170

7600

Rabbit

Rat

Rabbit

Rat

Rabbit

Rabbit

Rabbit

Rat

Rabbit

Guinea

Pig

Rabbit

487.1030671

1.033023092

11.0880346

0.4029945

2954.927857

22.02435189

5.684921174

0.137656547

0.00611075

0.038253272

3.703090162

6004.8

354

1445.22

1600.2

4347

55200

24000

59200

rat | 0.000860164

mouse 0.595120501

rat 0.0661392

0.0270711

mouse

rat 0.1530477

mouse = 0.0000785
mouse = 0.0000626
mouse = 0.0045081

67620.0 rat
1128.4  rabbit
1905 rat
4320.0 rat

201280 guinea

pig
78720  rat
140 rat

0.003601768

0.0847090

0.0227397

0.1540042

0.0000215

0.0000191

0.1408641
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Ethylene glycol dinitrate

Furfuryl alcohol(jFfF'!
i)

2-Hexanone

Hydrogen cyanide(&:{™

9

e

Mercury compounds
[except (organo) alkyls]
(as Hg)

Methyl bromide (35 ' 5k)
4,4'-Methylenebis(2-chlo
roaniline)

Methyl isobutyl
carbinol(4-F'15L 2-r5 i)

Morpholine([fi#F)

Nicotine(F* ("' ))
p-Nitrochlorobenzene(&f
i
Nitroglycerine(fjl{“ 1)

628-96-6

98-00-0

591-78-6

74-90-8

7439-97-6

(metal)

74-83-9

101-14-4

108-11-2

110-91-8

54-11-5

100-00-5

55-63-0

Nitrogen
compounds

Solvents

Solvents

Toxic gases and
vapors

Metals

Pesticides
Nitrogen
compounds

Solvents

Nitrogen
compounds
Pesticides
Nitrogen
compounds
Nitrogen

compounds

152.06

98.10

100.16

27.03

200.59

94.94

267.16

102.18

87.12

162.24

157.56

227.09

1.16

0.28

1.38

-0.25

0.62

1.19

3.91

1.43

-0.86

1.4

2.39

1.62

400

4800

3560

500

50

3040

Rabbit

Rabbit

Rabbit

Rabbit

Rabbit

Rabbit

12.72471984

1.721899859

715.8390509

0.613067187

0.325277336

997.5070432

1.008670736

1.081311913

1868.66

65600

177.6

2464

2112

rat

rat

rat

mouse

mouse

6.7775892 | 5506.13 mouse
0.0005376 | 40000.0 guinea
pig
8.4643131 121.58 rat
113.53 | rabbit
0.0106573 1000  rabbit
16720.0 rat

0.0581324
32200 rat

0.0837023

0.0008816

12.3644826

0.0000001

0.0262596

0.0020326

0.0000200
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m-Nitrotoluene

p-Phenylene diamine

Potassium cyanide (as

CN)
Propargyl alcohol

Propylene glycol

dinitrate([* |~ J#= %

i)

TEDP (Sulfotepp)

Tetraethyl lead (as Pb)

(EREED

Tetramethyl lead (as Pb)

(PP 1356)

Calcium cyanide (as

CN)
Aldrin([ﬁ’ﬁ &)

o-Anisidine

p-Anisidine

Azinphos-methyl (31

12)

99-08-1

106-50-3

151-50-8

107-19-7

6423-43-4

3689-24-5

78-00-2

75-74-1

592-01-8

309-00-2

90-04-0

104-94-9

86-50-0

Nitrogen
compounds
Nitrogen
compounds
Toxic gases and
vapors

Solvents
Nitrogen

compounds

Pesticides

Metals

Metals

Unknown

Pesticides
Nitrogen
compounds
Nitrogen
compounds

Pesticides

137.14

108.14

65.12

56.07

166.09

322.32

323.44

267.33

92.12

364.92

12316

123.16

317.33

2.45

-1.69

-0.38

1.83

3.99

4.15

2.97

-2.41

6.50

1.18

0.95

2.75

16 Rabbit
20 Rabbit
15 rabbit
3200 rat
65 mouse

0.193374348

9.846764325

216.0922419

31.00967301

259.241

0.010224911

0.137962432

8.976362967

0.001920888

27.5554549

30.08148256

0.058954412

1840

3200

76

1062.5

8500

86.25

rat

mouse

rat

mouse

mouse

rat

0.0034295

0.1546410

0.3411062

0.0000010

0.0000024

0.0001367

1560

11.6

mouse

rat

0.0000007

0.0000414
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o o1 o1 o1 o1 0o o1 Ol

Benzene(#) 71-43-2
2-Butoxyethanol acetate  112-07-2
n-Butylamine(” %)

109-73-9
Chlorinated camphene

8001-35-2
Chlorpyrifos 2921-88-2
o-Cresol 95-48-7
m-Cresol 108-39-4
Decaborane(- #fJ%k) 17702-41-9
Demeton(i& [#17") 8065-48-3
Diazinon (*F[f7%) 333-41-5
Dichlorvos 62-73-7
Dieldrin(i*’ﬁfﬁﬁ%?) 60-57-1
Diethanolamine

111-42-2
2-Diethylaminoethanol

100-37-8
(2-Z "o L e
Dinitro-o-cresol(~ ’FFJEL

534-52-1
i)
Dipropylene glycol
methyl ether (Z [*|~ [ift 34590-94-8

PR

Solvents
Solvents
Nitrogen
compounds

Pesticides

Pesticides
Other chemicals
Other chemicals
Metals
Pesticides
Pesticides
Pesticides
Pesticides
Nitrogen
compounds
Nitrogen
compounds

Pesticides

Solvents

78.12

160.21

73.14

448.26

350.59

108.14

108.14

108.11

516.68

304.35

220.98

380.91

105.14

17719

198.14

148.20

2.13

1.57

0.97

5.90

4.96

1.95

1.96

0.23

3.21

3.81

1.47

5.40

-1.43

0.05

2.13

-0.35

48 mouse

1500 = rabbit
500 @ guinea
pig

250 mouse=r

at=rabbit

120 mouse

620 rat
620  rabbit
71 rabbit

8 rat

180 rat
107 rabbit

56 rat
7640 @ rabbit
1000 guinea

pig

200 rat
10000 rabbit

9.794108578

0.061490707

0.010345493

0.083134738

36.04577173

1.93423205

11.10631579

25.46448037

0.007330185

20.78674556

24.13477091

1.07954641

0.131606477

76800

1280

3200

286.4

120

3200

26

rat

mouse

mouse

mouse

mouse

mouse

mouse

0.0002040

1.6159917

0.0000016

0.3380484

0.0901144

0.0000347

0.0979403

101029

23920

3200

30

9000

rabbit

rat

mouse

rat

rat

0.0001551

0.0864745

0.0000016

0.0032237

0.0257169
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Endosulfan(%'?ﬁ‘ﬁ)

Endrin(%!/ﬁ )

N-Ethylmorpholine(N-"¢

H-1,4-F B R
Furfural (P4 P 1F%)
Hydrazine(??jﬁ%’)

Lindane(&&"])

Malathion(% #74%)

Methyl acrylate([* /%%

P

Methylacrylonitrile(F' 5

T4

Methyl iodide(fll f' 1)

Monomethyl aniline

o-Nitrotoluene (34t '

1%

)

p-Nitrotoluene

Parathion(*' 1#742%)

115-29-7

72-20-8

100-74-3

98-01-1

302-01-2

58-89-9

121-75-5

96-33-3

126-98-7

74-88-4

100-61-8

88-72-2

99-99-0

56-38-2

Pesticides
Pesticides
Nitrogen
compounds
Other chemicals
Nitrogen
compounds
Pesticides

Pesticides

Plastics and rubber

Toxic gases and
vapors

Toxic gases and
vapors

Nitrogen
compounds
Nitrogen
compounds
Nitrogen
compounds

Pesticides

406.93

380.91

115.18

96.09

32.05

290.83

330.36

86.09

67.09

141.94

107.16

137.14

137.14

291.26

3.83

5.20

0.14

0.41

-2.07

3.72

2.36

0.80

0.68

151

1.66

2.30

2.37

3.83

34 rat
12 rat
620 rabbit
91 rabbit
50 rabbit
2330 mouse
1243 rabbit
I3 rabbit
800 guinea

pig
6.8 rat

0.003125863

0.018614609

8152.106566

0.041947828

0.040637097

13.60384903

1.324489036

7.227962353

0.209884629

0.153665952

0.72771125

160 rat

28800

mouse

1581.825 mouse

208 rat
87.58 rat
17928 rat
197.28 mouse

2600 rat

168 rat

0.0000020

0.0094395

0.0279796

0.5138179

0.0004640

0.0033591

0.2068712

0.0059144

0.0002166

18840.0

1472

276

11096.8

22.4

rat

rat

mouse

rabbit

guinea

pig

0.0144298

0.0300671

0.0000760

0.0054270

0.0016244
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Pentachlorophenol(=+ £t
i)

Sodium cyanide (as CN)

Sodium quoroacetate(;,“Ty
AP
1,1,2,2-Tetrachloroetha
ne(1,1,2,2-PHg"e%5)
Tetrahydrofuran

Tetramethyl

succinonitrile(DLlF”ﬁHﬁ 3333-52-6

)

Thallium (soluble
compounds, as TI)
Thioglycolic acid("4 it
)

Toluene(f'1*)

o-Toluidine (8- 1 )

1,2,3-Trichloropropane
Monoacetic acid
Dinitrobenzene - All

isomers

Pesticides

Toxic gases and
vapors

Pesticides

Solvents

Solvents
Toxic gases and

vapors

Metals

Other chemicals

Solvents

Nitrogen
compounds
Solvents

Other chemicals

Unknown

266.34

49.01

100.03

167.85

72.11

136.2

205.38

92.12

92.14

107.16

147.43

94.5

504.33

5.12

-1.69

-3.78

2.39

0.46

111

0.23

0.09

2.73

1.32

2.27

0.22

1.63

26

10.4

1.6

47

14100

3250

372

rat

rabbit

guinea

pig

mouse

rabbit

rabbit

rabbit

0.546317146

0.000720542

162.0999731

0.987491495

1.778640107

0.10148323

0.038847665

3.05683531

0.0838079
338.06628
0.003239

7200

111510

420

47760

7551.12

5440

mouse

rat

rat

mouse

rat

mouse

0.0009601

0.0094108

0.9563436

0.0001533

0.0035503

0.0009244

13720 rat 0.0005038

38400 mouse 0.0273281

200 mouse 0.0015222

11.2 mouse 35.8628861

49611.3 rabbit 0.0001475

6030 rat 0.0008339
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A A A b O

Xylene-Mixed isomers | 1330-20-7 Solvents 106.17 3.16 0.004364
Bromoform(= & f'1%%) 75-25-2  Solvents 252.73 2.40 6480 rabbit | 0.469159087 19360 mouse 0.000121167 90000.0 rat @ 2.60644E-05
n-Butyl alcohol 71-36-3 Solvents 74.12 0.88 3400 rabbit | 0.744668177 48000 rat | 0.002351445
Catechol 120-80-9 Other chemicals 110.11 0.88 800 rabbit
Chlordane(#:%]) 57-74-9 Pesticides 409.78 6.16 690 rat 0.001835648
Chlorodiphenyl (42% Other chemicals 291.99 6.34 0.010543365
53469-21-9
chlorine)
Chlorodiphenyl (54% Other chemicals 326.44 6.50 0.002970884
11097-69-1
chlorine)
-Chloroprene 126-99-8 Plastics and rubber 88.54 2.53 3680 mouse  0.002778766 1500 mouse 0.00681724
p-Cresol 106-44-5 Other chemicals 108.14 1.94 301 rabbit
Cyclonite Nitrogen 222.12 0.87 0.016426817
121-82-4
compounds
o-Dichlorobenzene 95-50-1 Solvents 147.00 3.43 0.013298404 = 16300 rat 0.000122631 11842.1 rat 0.000168795
Dichloroethyl ether(~ & Solvents 143.01 1.29 90 rabbit 660 rat 0.021048502 1628.65 guinea 0.008529768
» 111-44-4
) pig
Dicrotophos(“iﬁiﬁﬁ) 141-66-2 Pesticides 237.19 0.00 42 rat 719.1273816 180 rat | 0.199757606
Diethylamine Nitrogen 73.14 0.58 820 rabbit 23920 rat 0.0505248 4800 mouse 0.251781921
109-89-7
compounds
Diisopropylamine(~ £ Nitrogen 101.19 1.40 6720 mouse 0.033206629 3773.92 rabbit 0.059129163
108-18-9
[['H#) compounds
1,1-Dimethylhydrazine Toxic gases and 60.10 -1.19 770 rat 6021.905459 200 Guinea 0.740092181
57-14-7
vapors Pig
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Dimethyl sulfate(fp?ﬁ@ﬁ:

o)
o-Dinitrobenzene(~ i
)

m-Dinitrobenzene

p-Dinitrobenzene

Epichlorohydrin(GBl& &
['1%)

EPN(- fiit?)

Ethyl benzene

Ethylene dibromide (=
1574 58)
Ethyleneimine(-* ¢
%)

Formamide(F' ')
Heptachlor(7f v’ﬁj“g_)
Hexafluoroacetone(+ sﬁu
I 1)

2-Hydroxypropyl
acrylate
2-Isopropoxyethanol

(2-BIT 3L o)

77-78-1

528-29-0

99-65-0

100-25-4

106-89-8

2104-64-5

100-41-4

106-93-4

151-56-4

75-12-7

76-44-8

684-16-2

999-61-1

109-59-1

Toxic gases and
vapors

Nitrogen
compounds
Nitrogen
compounds
Nitrogen
compounds

Plastics and rubber

Pesticides
Solvents

Pesticides

Toxic gases and
vapors

Solvents
Pesticides
Toxic gases and
vapors

Plastics and rubber

Solvents

126.13

168.11

168.11

168.11

92.53

323.31

106.17

187.86

43.07

45.04

373.32

166.02

130.14

104.15

0.16

1.69

1.49

1.46

0.45

4.78

3.15

1.96

-0.28

-1.51

6.10

1.46

0.35

0.05

0.120401057

1900 rabbit 0.219219589
0.027226886
250 mouse 22.81815918
25 rat 0.242957786
17800 rabbit 0.006866926
300 rat=rabbi 11.19660029
t
14 guinea
pig
17000 rabbit  9.75224884
119 rat 0.072198919
3.647003502
160 rabbit
1600 rabbit 2.79160685

90

2362.5

132.5

56800

14300

160

3042

6200

rat

rat

rat

mouse

rat

rat

rat

rat

0.071085515

0.018254527

0.000183364

5.259E-05

0.000274043

5.171116495

0.000839218

0.047948099

48199.1

7

21700.0

2541.15

3.2

mouse 0.000894752

mouse 0.000137655

mouse 0.001542138

rabbit 7.521623993
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0-Methylcyclohexanone(
FILERE 1)

Methyl cyclopentadienyl
manganese tricarbonyl
(as Mn) (F1ELBUS = 4
= L () ERD)
Methyl demeton

4,4'-Methylenedianiline

Methyl hydrazine([' '%L“'ﬁa
W)

Methyl isocyanate (£ &
(L)

Methyl parathion(f' 151!
#12)
p-Nitroaniline (il 5L %
W)

Phenylhydrazine (% ')

Phorate(%’E}F{j@?)
Phosdrin(3 ¥ 1)
Propylene imine(]* | h

W

583-60-8

12108-13-3

8022-00-2

101-77-9

60-34-4

624-83-9

298-00-0

100-01-6

100-63-0

298-02-2

7786-34-7

75-55-8

Solvents

Metals

Pesticides
Nitrogen
compounds
Toxic gases and
vapors

Toxic gases and
vapors

Pesticides

Nitrogen
compounds
Nitrogen
compounds
Pesticides
Pesticides
Nitrogen

compounds

112.17

218.09

460.57

198.27

46.07

57.05

263.21

138.13

108.14

260.38

224.15

57.1

1.54

3.70

111

1.59

-1.05

0.79

2.86

1.39

1.25

3.56

0.13

0.13

1770

140

300

200

48

220

67

25

4.2

rabbit

rabbit

rat

rabbit

guinea

pig

rabbit

rat

rat

rat

43000 guinea

pig

0.044312024

0.978731394

0.000676075

0.637674831

13945.30742

0.235388748

0.244616336

415.323213

3.329324646

2997.146133

117.2

128.52

mouse

rat

0.00167019

2.044270089

28.9386 guinea 2.442959529

68

13.75

160.475

pig

rat

rat

rat

0.00069232

0.012106635

0.186767168

25704.0

rat

0.000396505

986.4 guinea 0.000198445

2340

pig=ra
bbit

rat

0.415802784
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TEPP([[Jﬁ?})

1,1,2-Trichloroethane

(1,1,2-= & ¢%)

Trichloronaphthalene(=

TAES

Triethylamine

Vinyl cyclohexene

dioxide(~ & {*ZHs /96 ¢

5%
0-Xylene
m-Xylene
p-Xylene

Cresol-Mixture of

isomers

Cyanides (as CN)

2-Butanone

o-sec-Butylphenol(G-37

i)

Chloroform

107-49-3

79-00-5

1321-65-9

121-44-8

106-87-6

95-47-6

108-38-3

106-42-3

1319-77-3

78-93-3

89-72-5

67-66-3

Pesticides

Solvents

Other chemicals

Nitrogen

compounds

Other chemicals

Solvents

Solvents

Solvents

Other chemicals

Unknown

Solvents

Other chemicals

Solvents

290.19

133.41

231.51

101.19

140.18

106.17

106.17

106.17

324.42

72.11

150.22

119.38

0.45

1.89

5.2

1.45

0.44

3.12

3.2

3.15

1.95

0.29

3.27

1.97

2.4 rat
3730 rabbit
570 rabbit
620 rabbit
14100 rabbit
6480  rabbit
600 & guinea

pig

686.4811558

0.221742717

0.000368392

16.19889331

0.006989079

0.006921978

0.006582497

0.313583809

0.506725074

5460 rat

9168 rat

45867.29 mouse

12114.1 mouse

39494 rat
58570 rat
13800 mouse

=rat

0.00182755

0.00100713

6.62836E-05

0.000248558

7.25018E-05

0.00315886

0.001792999

8280 rat=gu 0.01933625
inea
pig
76677.2 rat 3.965E-05
6944 rat 0.00043362

121625 guinea 0.001521188

pig

28315.9 mouse 0.000873831
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Cyclohexanol (L= ]ift)
2-N-Dibutylaminoethano
I

1,3-Dichloropropene
(1,32 B[ %)

Dimethyl-1,2-dibromo-2,

2-dichlorethyl phosphate

Dioxathion(~-puf2)
Ethion(E7447)

Ethyl acrylate

Ethyl bromide (35 "¢%k)

Ethyl chloride

Ethylene dichloride
Ethylene glycol
Fenamiphos
Hexachlorobutadiene
CH 7 )
Hexachloroethane (-

)

108-93-0

102-81-8

542-75-6

300-76-5

78-34-2

563-12-2

140-88-5

74-96-4

75-00-3

107-06-2

107-21-1

22224-92-6

87-68-3

67-72-1

Solvents
Nitrogen
compounds

Pesticides

Pesticides

Pesticides

Pesticides

Plastics and rubber

Solvents

Solvents

Solvents
Solvents
Pesticides

Other chemicals

Other chemicals

100.16

173.30

110.97

380.79

456.54

384.48

100.12

108.97

64.52

98.96

62.07

303.36

260.76

236.74

1.23

2.01

2.04

1.38

3.45

5.07

1.32

161

1.43

1.48

-1.36

3.23

4.78

4.14

333

600

63

62

500

2800

9530

80

100

32000

rabbit

mouse

rat

rat

rabbit

rabbit

rabbit

rat

rabbit

rabbit

0.344415917

2.238658941

2.20581E-05

0.005444663

0.246249615

1.393072045

0.949095796

0.121298144

0.50306931

11.25074698

4.217261973

0.195340687

0.046141819

30

425

11594.8

57600

194080

2438

182

592

rat

mouse

rat

mouse

mouse

mouse

rat

mouse

0.373109824  4358.4 guinea 0.002568212

1.2811E-06

0.002402926

0.000362502

0.000164929

0.008350785

0.002317177

7.91922E-05

pig

11847.4 guinea 0.002351700

34500

120881

8000

pig=
rabbit
mouse 0.000605221
guinea 0.000264799
pig

mouse 0.002544902

142780 mouse 3.23167E-06
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Hexachloronaphthalene
(h &5

Methyl (n-amyl) ketone
Octachloronaphthalene
(" #H)
Pentachloronaphthalene
(T #E)

Phenothiazine(53 3 [%)

Phenyl glycidyl ether

Picric acid

n-Propyl alcohol

Sodium azide

Tetryl

p-Toluidine($f-F' 14 %)

1,2,4-Trichlorobenzene

1335-87-1

110-43-0

2234-13-1

1321-64-8

92-84-2

122-60-1

88-89-1

71-23-8

26628-22-8
(12136-89-

9)

479-45-8

106-49-0

120-82-1

Other chemicals

Solvents

Other chemicals

Other chemicals

Other chemicals

Plastics and rubber

Nitrogen
compounds

Solvents

Nitrogen

compounds

Nitrogen
compounds
Nitrogen
compounds

Solvents

334.85

114.19

403.74

300.4

199.28

150.18

229.11

60.1

65.01

287.15

107.16

181.45

7.60

1.98

8.50

6.9

4.15

1.61

1.33

0.25

1.64

=39

4.02

12600

1500

5040

20

890

6139

rabbit

rabbit

rabbit

rabbit

rabbit

rat

0.000349831

3.58164E-05

0.003807844

4.382647922

2.120970444

1.317769129

0.103613442

37360

19600.0

rat

rat

0.000399599

0.054106389
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Triorthocresyl

phosphate(= B 12 £l

B

m-Xylene ,'-diamine

Xylidine(= 12 %)

Polychlorinated

biphenyls [PCBs]

Chloroacetone

Chlorinated

naphthalenes

Acetone cyanohydrin

Acetonitrile

78-30-8

1477-55-0

1300-73-8

764-41-0

22967-92-6

1336-36-3

67-68-5

78-95-5

108-65-6

2807-30-9

75-86-5

75-05-8

Other chemicals

Nitrogen
compounds
Nitrogen
compounds
Other chemicals
Unknown

Unknown

Solvents

Toxic gases and
vapors
Unknown
Unknown

Unknown

Toxic gases and
vapors
Toxic gases and

vapors

368.37

136.20

605.92

125.00

291.99

78.13

92.53

132.16

104.15

85.11

41.05

6.34

0.15

2.17

2.60

7.1

-1.35

0.02

0.56

0.08

-0.03

-0.34

2000

1500

40000

100

960

17

rabbit

rabbit

rat
guinea

pig

rabbit

rabbit

0.025417206

1253.811825

0.001961891

0.337921843

0.490775076

8.6102982

0.2604903
2.3051672

113.7870979

4873.75 rat | 0.025725813

1237.95 rat  0.026290987

15642.72 mouse 0.006277688

11812.24 mouse 0.068694353

17040

438.48

rat

rat

0.005762918

0.903072205

132




Acetylene tetrabromide
(1,1,2, -84 %5%)
Acrylic acid([" /5% [%)

Allyl chloride(&[" %)

Allyl glycidyl ether ("%
B A TR
4-Aminodiphenyl(4- 3L
s b 2T

Benzidine (!?fﬁi %)

sec-Butyl alcohol
tert-Butyl alcohol(57=
L)

tert-Butyl chromate
n-Butyl glycidyl ether(7~
7 BLAEAS T )
Cadmium dust (as

Cd) (@i~ (™ 7117)
Captafol

Chlorinated diphenyl

oxide(F [“F 2 )

79-27-6

79-10-7

107-05-1

106-92-3

92-67-1

92-87-5

78-92-2

75-65-0

1189-85-1

2426-08-6

7440-43-9
(metal)

2425-06-1

55720-99-5

Solvents

Other chemicals

Solvents

Plastics and rubber

Nitrogen
compounds
Nitrogen
compounds
Solvents

Solvents

Metals

Plastics and rubber

Metals

Pesticides

Unknown

345.65

72.06

76.53

114.15

169.23

184.24

74.12

74.12

130.19

112.40

349.06

2.55

0.35

1.93

0.45

2.86

1.34

0.61

0.35

0.63

-0.07

3.80

5250

280

2066

2550

17

2520

15400

rat

rabbit

rabbit

rabbit

mouse

rabbit

rabbit

0.014965905

150.4130362

7.851441167

0.730393711

2.864413669

0.060921859

13219.99973

1098 rat 0.00019273

8480 mouse  0.106424318 23600.0 rat

9280 Guinea 0.002538181  3.69 rat

Pig

2521.8 mouse 0.007291693

97000 rat  0.002296599 96960.0 rat

13724.75 rat  0.000590897

25 rat 1.057599978

0.038240602

6.380115697

0.002297546
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Chloroacetyl chloride(#:

B 79-04-9
L)
0-Chlorobenzylidene
2698-41-1
malononitrile
Cyclohexylamine
108-91-8
DDT
50-29-3
Diacetone alcohol 123-42-2
3,3-Dichlorobenzidine
(and its salts) (3,3-~ 91-94-1
R 4 )
1,1-Dichloroethane 75-34-3
Diquat (Diquat 85-00-7
dibromide) (2764-72-9)
Disulfoton(~ ’ﬁM?) 298-04-4
Ethanolamine
141-43-5
Ethylamine
75-04-7
Ethylenediamine("¢
107-15-3
#)
Ethylene oxide 75-21-8

Toxic gases and
vapors

Other chemicals

Nitrogen
compounds

Pesticides

Solvents

Nitrogen

compounds

Solvents

Unknown

Pesticides
Nitrogen
compounds
Nitrogen
compounds
Nitrogen
compounds

Pesticides

112.94

188.62

99.18

354.49

116.16

253.13

98.96

344.05

274.41

61.08

45.09

60.10

44.05

-0.22

2.76

1.49

6.91

-0.34

351

1.79

-4.60

4.02

-1.31

-0.13

-2.04

-0.30

662 rat

320 rabbit

250 mouse=r 0.000200744

at

13500 rabbit
0.045447789
433 rat 4.472200306
5 rabbit  1.674693927

1000  rabbit

390 rabbit
730 rabbit | 2.006314701

433.8256725

3811.5 rat | 0.007419063
1243.38 rabbit | 0.000123212
1461.6 rabbit 1.634680513
9500 rat = 0.01462037
105300 rat | 0.000172641 112000 mouse 0.000162314
12742 rat 0.07508758
24600 rat  0.002038938
2880 rat | 0.271141045
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Fenthion

Fonofos
Hexamethyl
phosphoramide
n-Hexane(1—« k)

Hexone

Hydrogen fluoride (as F)

Isooctyl alcohol

(B! =F )

N-Isopropylaniline(£!]" |

=4)
Manganese

cyclopentadienyl

tricarbonyl (as Mn) (B
= ARG ELE (N ERD)

Methyl chloride(& ' 1%k)

Methyl chloroform

55-38-9

944-22-9

680-31-9

110-54-3

108-10-1

7664-39-3

26952-21-6

768-52-5

12079-65-1

74-87-3

71-55-6

Pesticides

Pesticides

Other chemicals

Solvents

Solvents

Toxic gases and

vapors

Solvents

Nitrogen

compounds

Metals

Solvents

Solvents

278.33

246.33

179.20

86.18

100.16

20.01

130.23

135.21

207.09

50.49

133.41

4.09

3.94

0.28

3.90

131

0.23

2.73

2.53

-0.57

0.91

2.49

330

25

1175

2520

3550

rat

rabbit
guinea

pig

rabbit

rabbit

0.20142356

1.012041798

0.002614682

0.169667966

1.444938966

0.463914897

32.18164774

0.176196575

0.003291506

1600 rat

2375 rat

240000 ' mouse

3375 mouse

2200 rat

10474.2 mouse

34166.49 mouse

2.51779E-05 1600.0 mouse 2.51779E-05
=guin
ea pig
4.26123E-05
5840 rat | 0.019413357
1.61718E-06

80000 mouse 0.000434774
=rat

0.010703252  53.75 guinea 0.067206464
pig=ra
bbit

0.002108704

192.0 rat

0.016761275

0.001736867 66240.0 guinea 0.000274642
pig

0.00018398  104000. mouse 6.04419E-05
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Methylene chloride Solvents 84.93 1.25 0.086907107 = 86400 = mouse 0.000349399 27760 guinea 0.001087466

75-09-2
pig
Methyl isoamyl ketone Solvents 114.19 1.88 10000 | rabbit = 0.068245628 40955.43 rat | 0.000399921
110-12-3
3
Naphthalene 91-20-3 Other chemicals 128.18 3.30 0.009086562
Nickel metal and other = 7440-02-0 Metals 58.71 -0.57
compounds (as Ni) (Metal)
4—Nitrobiphenyl(4—’F*|ﬂJ‘»§L Nitrogen 199.21 3.82
92-93-3
!’:fﬁi compounds
N-Nitrosodimethylamine Nitrogen 74.08 -0.57 242620.4638 | 345.42 mouse 0.702392634
62-75-9
compounds
Paraquat (Paraquat Pesticides 257.16 -2.71 80 rat 29.32386669 2.3 rat 1.274950726  3.76 | guinea 0.779486421
1910-42-5
dichloride) pig
Propylene glycol Solvents 90.12 -0.49 13000 | rabbit ' 0.526347435 79335 rat | 0.002388417 132840 guinea 0.001426416
monomethyl ether 107-98-2 pig=ra
bbit
2,45-T Pesticides 255.49 3.31 1535 rat 0.070407622
[2,4,5-Trichlorophenoxy | 93-76-5
acetic acid]
Tetrachloroethylene 127-18-4 Solvents 165.83 3.40 0.01141809 46460 mouse 4.16714E-05 16488.2 rat 0.00011742
o-Tolidine Nitrogen 212.30 2.34 77.47369249
119-93-7
compounds
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N N N N NN

m-Toluidine(f-F' 1 4%)

Turpentine

Ammonium

perfluorooctanoate

Demeton-S-methyl

Diquat

Heptachlor epoxide
0-Chlorinated diphenyl
oxide

1,2-Dimethylhydrazine

Hexachlorobenzene
[HCB]

Methyl vinyl ketone

2-Isopropoxyethyl
acetate

Nitrotoluene-Mixture

108-44-1

8006-64-2

3825-26-1

98-07-7

598-78-7

919-86-8

2528-36-1

2764-72-9

7024-57-3

31242-93-0

540-73-8

118-74-1

78-94-4

19234-20-9

1321-12-6

Nitrogen
compounds

Solvents

Other chemicals

Solvents

Other chemicals
Pesticides
Unknown
Pesticides
Unknown

Other chemicals

Toxic gases and
vapors

Pesticides

Toxic gases and

vapors

Unknown

Unknown

107.16

136.00

414.07

195.48

108.53

230.29

286.31

186.26

389.32

376.88

61.10

284.78

70.09

137.13

1.40

6.30

3.9

0.76

1.02

4.27

2.36

4.98

7.08

-0.54

5.73

0.41

3250 rabbit | 3.083032313
46.4
4.219467588
4000 | rabbit 96
1650.19801
85 rat 9.989931471
0.168628953
0.021048168
0.000454603
2674.609167
4140
12.8

mouse

mouse 0.006335651

rabbit = 4.17619E-08

mouse  4.867995246

20000.0 guinea

pig

137




Tetrachlorophenol 25167-83-3 Unknown 695.68 4.09 0.004004

2-Propoxyethyl acetate 20706-25-6 Unknown 146.21
2-(2-Ethoxyethoxy)etha Solvents 134.18 -0.54 4200 = rabbit | 0.9408426
111-90-0
nol
2-(2-Methoxyethoxy)eth Unknown 120.15 -1.18 2500 rabbit = 0.8836756
111-77-3
anol
2-Phenoxyethanol 122-99-6 Solvents 138.17 1.16 5000 | rabbit = 0.9788223
Acrolein([* |5 [i%) Toxic gases and 56.07 -0.01 200  rabbit  699.148257 36 rat | 4.855196233 55.2 guniea 3.166432326
107-02-8 vapors 6 pig=ra
bbit
Adiponitrile Toxic gases and 108.14 -0.32 3420 rat | 0.003882786
111-69-3
vapors
Antimony 7440-36-0 Metals 124.77 0.73
Asphalt fumes 8052-42-4 Other chemicals
Benzenethiol Toxic gases and 110.18 2.52 134 rabbit 2.831597833 252.56 mouse 0.025226066
108-98-5
vapors
Borates, tetra, sodium Pesticides
1303-96-4
salts (Decahydrate)
Cadmium fume (as Cd) 1306-19-0 Unknown 56.25 rat 0.075 rat
Calcium cyanamide(&t Nitrogen 82.12 -0.20 590  rabbit
156-62-7
W [=45) compounds
Carbaryl({% (7)) 63-25-2 Pesticides 201.23 2.36 2000 rabbit 0.031480921
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Chloroacetaldehyde(—
PN )

Chlorobenzene (&%
Chlorobromomethane
0-Chlorostyrene
Chromium - Metal

Crotonaldehyde

Cyanamide

Cyanogen

2,4-D

2,4-Diaminoanisole

1,2-Dibromo-3-chloropro

pane
p-Dichlorobenzene
Diglycidyl ether [DGE]
bis(2-(Dimethylamino)et

hyl)ether

107-20-0

108-90-7

74-97-5

2039-87-4

7440-47-3

4170-30-3

420-04-2

460-19-5

94-75-7

615-05-4

96-12-8

106-46-7

2238-07-5

3033-62-3

Toxic gases and
vapors

Solvents

Solvents

Plastics and rubber

Metals

Toxic gases and
vapors

Nitrogen
compounds
Toxic gases and
vapors

Pesticides

Nitrogen
compounds

Pesticides

Pesticides

Plastics and rubber

Nitrogen

compounds

78.50

112.56

129.38

138.60

52

70.09

42.04

52.04

221.04

138.17

236.33

147.00

130.14

160.26

0.09

2.84

1.41

3.54

0.23

0.60

-0.82

0.07

2.81

-0.31

2.96

3.44

-0.85

-0.54

267

30

84

1400

1400

2000

1000

280

rabbit

guinea
pig

rat

rabbit

rabbit

rat
rat

rabbit

18.73814572

0.118393477

0.019062332

0.004647471

40.32678445

256.1279459

0.017532236

51.52112265

812.5

28872

320

931.875

196

10000

319.2

1765.296

rat 0.07403009

mouse 0.000698741

rat  0.756127208

rat  0.166823104

rat | 0.012636517

rat 0.000105404
mouse  0.085545724

rat | 0.028972679

1284 guinea 0.046845364

41870

172

pig

rat

rat

0.000481826

1.181165002
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Dimethyl carbamoyl
chloride

Diphenyl

Ethyl butyl ketone

Ethyl ether

Ethyl formate

Fensulfothion

Formaldehyde

Glycidol

Hexachlorocyclopentadi

ene
Hydroquinone

lodine

Isophorone diisocyanate

Kerosene

Mercury (organo) alkyl

compounds (as Hg)

(exclude this entry from

further analysis)

Mesityl oxide

79-44-7

92-52-4

106-35-4

60-29-7

109-94-4

115-90-2

50-00-0

556-52-5

77-47-4

123-31-9

7553-56-2

4098-71-9

8008-20-6

141-79-7

Toxic gases and
vapors

Other chemicals

Solvents

Solvents

Solvents

Pesticides

Other chemicals

Plastics and rubber

Toxic gases and
vapors

Other chemicals
Other chemicals

Plastics and rubber

Solvents

Unknown

Solvents

107.54

154.21

114.19

74.12

74.08

308.36

30.03

74.08

272.77

110.11

253.81

222.29

98.15

-0.72

3.98

1.73

0.89

0.23

2.23

0.35

-0.95

5.04

0.59

2.49

4.75

1.37

270

1980

430

5150

rat

rabbit

rabbit

rabbit

rabbit

0.147519101

0.046253362

0.090189251

6.096038874

20.04142305

0.820224023

0.993751308

1821.6

93930

141.25

492

2727

35.712

147.5

16000

rat

mouse

rat

rat

mouse

rat

guinea

pig

mouse

0.024757745

0.001164308

0.00431578

2.494078758

0.053258057

0.000858067

0.000415854

0.00373961

mouse

rat | 0.000569501

rat | 0.000563962

rat | 0.001325706

40.176 mouse 0.000762726

=rabbit

rat | 0.000479886

5012.5 guinea 0.011936911

pig
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Methacrylic acid
Methomyl

Methylamine

Methylene

bis(4-cyclohexylisocyan

ate)

Methyl formate

Monocrotophos

Naphthylamine

Nickel carbonyl

Nitromethane

1-Nitropropane

2-Nitropropane

Osmium tetroxide

Oxalic acid

Propane sultone

79-41-4  Other chemicals
16752-77-5 Pesticides
Nitrogen
74-89-5
compounds
Plastics and rubber
5124-30-1
107-31-3 Solvents

6923-22-4 Pesticides

Nitrogen
91-59-8
compounds
Toxic gases and
13463-39-3
vapors
Nitrogen
75-52-5
compounds
Nitrogen
108-03-2
compounds
Nitrogen
79-46-9
compounds
Metals
20816-12-0

144-62-7 Other chemicals

1120-71-4 Other chemicals

86.09

162.21

31.06

262.35

60.05

223.17

143.19

61.04

89.10

89.1

254.2

90.04

122.14

0.93

0.60

-0.57

6.11

0.03

-0.20

2.28

-0.35

0.87

0.93

-2.22

-0.28

500

556

112

rabbit

rabbit

rat

5.277790993  1022.56

665.6928853

1.004928252

0.209638594

0.637434092

49.19854162

972.91

63.75

10400

126

67

28210

3348.8

rat | 0.012903377

rat | 0.920832974

guinea = 7.5965E-05 & 461.39 rat 1.0496E-05
pig
rat 0.017326921
rat | 0.264163843
mouse 300 rabbit
15937.5 rat | 0.003148302

rat 0.000668822 32760 guinea 0.00057593
pig

rat 0.006936245 18633.7 rabbit 0.001246564
832 mouse
=rat

4922 rat | 0.004690843
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N R

beta-Propiolactone
Propionic acid

Propylene oxide

Pyrethrum

Pyridine

Resorcinol

Rotenone

Strychnine

Styrene

Temephos
2,3,7,8-Tetrachloro-dibe
nzo-p-dioxin
Tetrachloronaphthalene

Tetranitromethane

Toluene-2,4-diamine

Tributyl phosphate

Trichloroethylene

Trimethyl phosphite

57-57-8

79-09-4

75-56-9

8003-34-7

110-86-1

108-46-3

83-79-4

57-24-9

100-42-5

3383-96-8

1746-01-6

1335-88-2

509-14-8

95-80-7

126-73-8

79-01-6

121-45-9

Other chemicals
Other chemicals

Pesticides

Pesticides
Nitrogen
compounds
Other chemicals
Pesticides

Pesticides

Plastics and rubber

Pesticides

Other chemicals

Other chemicals
Toxic gases and
vapors

Nitrogen
compounds
Other chemicals
Solvents

Other chemicals

72.06

74.08

58.08

328.46

79.1

110.11

394.43

334.42

104.15

466.47

321.98

265.96

196.03

122.17

266.32

131.39

124.08

0.33

0.03

6.15

0.65

0.8

4.1

1.93

2.95

5.96

6.8

5.86

-2.05

0.14

2.42

-0.73

500

1500

300

1000

3360

970

0.275

650

20000

2600

rabbit

rabbit

rabbit
guinea
pig

rabbit

rabbit

rabbit

rabbit

rabbit

rabbit

46.87454604

0.000259104

77.24329561

6.30246E-05

0.160338424

0.052799012

0.000235225

799.7517736

9.63819E-05

15.65848465

0.615697726

0.02190216

0.05171547

287.5

8282.4

35625

19000

288.72

35000

80000

mouse  0.239671592

mouse  0.058798646 19040 guinea 0.025577411

pig
rat | 0.032523493
200 rat | 2.667805146
500 rat | 6.30246E-07

mouse  0.000236734 34080 rabbit 0.000131982

rat | 0.002174247

rat 4.39784E-05

mouse  7.35611E-05 25600.0 mouse 0.000229879

75210.0 mouse 6.87614E-06

=rat
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N R

Vinyl chloride

Vinyl toluene

1-Chloro-2-propanol

2-Chloro-1-propanol

Diesel fuel No. 2-Vapor

& aerosol

Diesel fuel No. 4 (Marine
diesel)-Vapor & aersol

Kerosene-Hydrodesulfer

ized

Terbufos

Thimerosal

n-Butyl chloroformate
Coumaphos
Dichloroacetic acid

Natural rubber latex

1-Methyl-2-pyrrolidinone

Piperidine

Propranol

75-01-4

25013-15-4
(inhibited)
127-00-4

78-89-7

68476-34-6

77650-28-3

64742-81-0

13071-79-9
54-64-8
592-34-7
56-72-4
79-43-6
9006/4/6

872-50-4

110-89-4

525-66-6

Plastics and rubber

Plastics and rubber

Other chemicals
Other chemicals

Solvents

Solvents

Unknown

Pesticides

Other chemicals
Unknown
Pesticides

Other chemicals
Biological Agents
Solvents
Nitrogen
compounds

Other chemicals

62.5

354.54

94.54

94.54

288.43

404.81

136.58

362.77

128.94

99.13

85.15

257.34

1.62

3.44

0.53

0.53

4.48

-1.88

161

4.13

0.92

-0.38

0.84

3.48

22.23453056 388653.7

722

6040

24.98601637

24.98601637

3.955903453
16.14505502
0.915425202
500 rabbit | 0.067981046
510 rabbit | 234.4331826

8000 rabbit 1.802470755

276 rabbit | 377.9011551 9600

0.095851907

rat | 0.000146455 231250 mouse 0.000246142

mouse  1.42624E-05

mouse 0.136989169

27840

rat

0.047237644
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p-Toluenesulfonyl
chloride

Diethyl sulfate
4-Amino-2-nitrophenol
Bisphenol A diglycidyl
ether
2-Bromo-2-nitro-1,3-pro
panediol

sec-Butylamine

tert-Butylamine

4-tert-Butylcatechol
tert-Butyl glycidyl ether
p-tert-Butylphenol
(p-tert-Butylphenol
formaldehyde resin)

o-Chloroaniline

m-Chloroaniline

p-Chloroaniline

98-59-9

64-67-5

119-34-6

1675-54-3

52-51-7

13952-84-6

75-64-9

98-73-7

7665-72-7

98-54-4

95-51-2

108-42-9

106-47-8

p-Chlorobenzotrichloride 5216-25-1

Unknown

Unknown
Unknown

Plastics and rubber

Other chemicals

Nitrogen
compounds
Nitrogen
compounds
Unknown
Unknown

Unknown

Nitrogen
compounds
Nitrogen
compounds
Unknown

Unknown

190.65

154.19

154.13

340.42

199.99

73.14

73.14

178.23

130.19

150.22

127.57

127.57

127.57

229.92

3.49

1.14

0.96

3.84

-0.64

0.74

0.4

3.85

0.97

3.31

1.9

1.88

1.83

4.54

600

20000

1600

2500

16934

100

360

0.076129271

rabbit | 11.91967764

rabbit

rat

rabbit  11.2835749
62.99762686
0.189280201

rabbit | 12.52579962

guinea

pig

rabbit

1600

8320.68

1100

4680

rat | 0.004080231

rat | 0.002394932

mouse 0.011666463

rat | 0.001849953

3155

11200

rat

rat

0.001208969

0.000548004
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4-Chloro-o-toluidine

trans-Crotonaldehyde
1,2-Dichloromethoxyeth
ane
1,3-Dichloropropene-tra
ns-isomer
Dicyclohexylamine
Diethylene glycol
dinitrate

Dioctyltin
bis(2-ethylhexyl
thioglycolate) (as Sn)
Dioctyltin bis(isooctyl
maleate) (as Sn)
Dioctyltin bis(isooctyl
thioglycolate) (as Sn)
Dicotyltin dichloride (as
Sn)

Dioctyltin maleate (as
Sn)

Dioctyltin oxide (as Sn)

1,2-Epoxybutane

Nitrogen
95-69-2
compounds
123-73-9 Unknown
Unknown
41683-62-9

Pesticides
10061-02-6
101-83-7 Unknown
Unknown
693-21-0
Unknown

15571-58-1

Unknown
33568-99-9

Unknown
26401-97-8

Unknown
3542-36-7

Unknown
16091-18-2

870-08-6 Unknown

106-88-7 Unknown

141.6

70.09

129.09

110.97

181.32

196.12

751.79

799.71

751.79

416.05

459.2

361.14

72.11

2.27

0.6

2.03

4.37

0.98

15.35

13.15

15.35

5.82

6.94

9.26

0.86

2100

rabbit

4.27124E-13

1.49744E-11

4.27124E-13

0.002906138

2.268825586

3.26793E-05

12600

rat

1.3739E-10

2348.2 mouse 7.37207E-10
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Ethyl methyl kotoxime

Glycidyl trimethyl
ammonium chloride
alpha-Hexachlorocycloh
exane
beta-Hexachlorocyclohe
xane

Isobutylamine

bis(2-Methoxyethyl)ethe
r
2-Methoxy-1-propanol
2-Methoxy-1-propyl
acetate

Methyl chloroacetate
Monooctyltin oxide (as
Sn)

Monooctyltin trichloride
(as Sn)

Monooctyltin
tris(2-ethylhexyl

thioglycolate) (as Sn)

96-29-7

3033-77-0

319-84-6

319-85-7

78-81-9

111-96-6

1589-47-5

70657-70-4

96-34-4

13356-20-2

3091-25-6

27107-89-7

Nitrogen
compounds
Nitrogen
compounds

Unknown

Pesticides

Nitrogen

compounds

Solvents

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

87.12

151.64

290.83

290.83

73.14

134.18

90.12

132.16

108.53

264.92

338.27

841.89

0.63

-3.39

3.8

3.78

0.73

-0.36

-0.49

0.63

2.14

14.42

0.012779584

0.001493478

99.36651074

3.5803856

10.28133894

6.285418356

0.205700685

6.31658E-13

1600

mouse  0.017442036

2664

rat

0.010475697
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R R Rk R

Monooctyltin tris(isooctyl

26401-86-5
thioglycolate) (as Sn)
Mustard gas
505-60-2
o-Nitrochlorobenzene
88-73-3

m-Nitrochlorobenzene 121-73-3

Nitrogen mustard

51-75-2
2-Nitro-p-phenylenedia
5307-14-2
mine
2-Octyl-4-isothiazolin-3-
26530-20-1
one
Sodium pyrithione 3811-73-2
Sodium pyridinethione | 15922-78-8
1,2,3-Trichlorobenzene 87-61-6
1,3,5-Trichlorobenzene = 108-70-3
Trichlorobenzene-All
12002-48-1
isomers
Trimethyl phosphate 512-56-1(1
15-86-6)
2,3-Xylidine 87-59-2
2,4-Xylidine 95-68-1

Unknown

Toxic gases and
vapors

Nitrogen
compounds
Unknown

Toxic gases and
vapors

Nitrogen
compounds

Other chemicals

Unknown
Unknown
Unknown
Unknown

Unknown

Unknown

Unknown

Unknown

841.87

159.08

157.56

157.56

156.06

153.14

213.34

129.18

127.17

181.45

181.45

362.9

140.08

121.18

121.18

241

2.24

2.46

0.91

0.53

2.45

-3.98

-2.72

4.05

4.19

3.93

-0.65

2.17

1.68

400

2830

rat

rabbit

rabbit

13.66333686

5.765246439

9.025223049

0.007863212

0.003045127

0.000698839

69.00

rat

0.028524859

0.675 mouse 2.915874489
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e

2,5-Xylidine 95-78-3
2,6-Xylidine 87-62-7
3,4-Xylidine 95-64-7
3,5-Xylidine 108-69-0
Ammonium dichromate | 7789-09-5
R-(-)-2-Butanol 14898-79-4
S-(+)-2-Butanol 4221-99-2
(+/-)-2-Butanol 15892-23-6
Cadmium chloride (as

10108-64-2
Cd)
Cadmium chloride

34330-64-8
hydrate (as Cd)
Cadmium sulfate (as

10124-36-4
Cd)
Cadmium sulfide (as

1306-23-6
Cd)
Dibutylamine

111-92-2

Diquat dichloride 4032-26-2
Diquat hydroxide 94021-76-8
Murcuric dichloride (as

7487-94-7

Hg)

Mercuric nitrate (as Hg) | 10045-94-0

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown

Unknown

Unknown

Unknown

Nitrogen

compounds

Unknown

Unknown

Metals

Metals

121.18

121.18

121.18

121.18

252.06

74.12

74.12

74.12

183.32

201.33

208.47

144.48

129.25

255.15

271.5

324.61

1.83

1.84

1.84

2857

0.77

2.83

-2.82

-0.22

770

41

75

1.26576215 @ 97000 rat

rabbit = 1.075504677

3.665214607

rat 25.82952212

rat

0.001977851

96960 rat | 0.001978667

7428.39  rat

5290 rat | 0.005373457

208.15 mouse 0.006204636
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Mercuric sulfate (as Hg)
2,3,4,6-Tetrachlorophen
ol

Thallium sulfate (as TI)

m-Phenylenediamine

Allylamine

Benzo[a]pyrene
Chlorophenol
3-Chlorophenol
2-Chlorophenol
4-Chlorophenol
Chlorophenol, sodium
salt

Diethylene glycol
2-(2-Ethoxyethoxy)ethyl
acetate

2-Hydroxyethyl acrylate

N-Methyl morpholine

Pentachlorophenol,

sodium salt

7783-35-9

58-90-2

7446-18-6

108-45-2

107-11-9

50-32-8

25167-80-0

108-43-0

95-57-8

106-48-9

35535-81-0

111-46-6

112-15-2

818-61-1

109-02-4

131-52-2

Unknown

Unknown

Unknown
Nitrogen
compounds
Toxic gases and
vapors
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown

Unknown

Unknown

Plastics and rubber
Nitrogen
compounds

Unknown

296.68

237.89

504.8

108.05

57.1

252.32

385.68

128.56

128.56

128.56

15052

106.12

176.21

116.12

101.15

288.32

4.45

1.58

-0.33

0.03

6.13

2.16

2.5

2.15

2.39

-1.47

0.32

-0.21

-0.33

2.05

625 rat

550 rat
35 rabbit

1000 rat

11890 rabbit

124 mouse

0.599346239

0.05610909

390.4170986

181.4528657

0.034492115

6.815734639

278.9369222

76.07969464

222.6863818

0.896998616

1.157564011

34.88300586

9.075544151

198.5087996

1035.45

384

rat | 0.818373541

mouse  0.258474999

7130

5120

208

rat | 0.005335182

mouse 0.021746717

mouse 0.187162211
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B R R R R

Trichlorophenol 25167-82-2 Unknown
4-Vinyl cyclohexene 100-40-3 Solvents
1,3-Dichloro-2-propanol = 96-23-1 Unknown
Pyridaphenthion 119-12-0 Unknown
Calcium chloride Unknown
72589-96-9

dihydratae (as Cd)

Mercury iodide (as Hg) = 7783-30-4 Unknown
Pyridine hydrochloride 623-13-7 Unknown

Vinyltrichlorosilane Toxic gases and

75-94-5
vapors

Biphenyl phenyl ether  28984-89-6 Unknown

2-(2-Butoxyethoxy)etha Solvents
112-34-5
nol
Thiourea Nitrogen
62-56-6
compounds
Nickelous oxide 1313-99-1 Unknown
Nickel oxide 11099-02-8 Unknown
Nickel sesquioxide 1314-06-3 Unknown
Nickel subsulfide 12035-72-2 Unknown
Nickel (I1) sulfide 16812-54-7 Unknown
Diquat dibromide Unknown
6385-62-2
monohydrate

592.35

108.18

128.99

340.34

189.32

327.51

115.56

161.49

246.31

162.23

76.12

74.71

165.39

240.19

90.76

362.07

3.45

3.93

0.78

3.2

2.36

5.81

0.56

-1.08

0.025561001

20000 rabbit | 4.240549023

0.005830507

0.508458307

0.001011814

2700 @ rabbit | 2.152841492

33.12048285

70880

rat

2.63239E-05
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N R

Fuel oil No. 2 - Vapor &

68476-30-2
aerosol
Fuel oil No. 4 - Vapor &

68476-31-3
aerosol
Jet fuels
o-Aminoazotoluene 97-56-3
Auramine 492-80-8
Auramine hydrochloride = 2465-27-2
Benzal chloride 98-87-3
Benzyl chloride 100-44-7
alpha-Chlorinated
toluenes
3,4-Dichloroaniline 95-76-1
3,4-Dichloronitrobenzen

99-54-7

e
4-(2,4-Dichlorophenoxy)

14861-17-7
benzenamine
Diglycidyl resorcinol

101-90-6

ether
2,5-Dimethoxy-4-chloro

6358-64-1
aniline
Dimethylsulfamoyl

13360-57-1

chloride

Solvents

Solvents

Unknown

Unknown

Unknown

Unknown

Unknown

Other chemicals

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

225.3

267.38

303.84

161.03

126.59

162.02

192

254.12

222.24

187.63

143.59

4.29

2.98

2.98

2.97

2.3

2.69

3.12

1.23

1.88

1.98

337.408 mouse 0.004343316

624

20000

mouse  0.003584312

rat

130

rat

0.002829671
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Fluorides (as F)
Furan

Glyoxal

Hard metal- Containing

tungsten carbide &

cobalt

4.,4'-Methylene

bis(2-methylaniline)

N-Nitrosodiethanolamin

e [NDELA]

N-Nitrosodiethylamine

[NDEA]

N-Nitrosodi-n-propylami

ne [NDPA]

N-Nitrosomorpholine

[NMOR]

N-Nitrosopiperidine

INPIP]

N-Nitrosopyrrolidine

INPYR]

Perfluorooctanoic acid

110-00-9

107-22-2

838-88-0

1116-54-7

55-18-5

621-64-7

59-89-2

100-75-4

930-55-2

335-67-1

Other chemicals
Other chemicals

Other chemicals

Metals

Unknown

Unknown

Unknown

Nitrogen

compounds

Unknown

Unknown

Unknown

Unknown

68.08

58.04

226.328

134.14

102.14

130.19

116.12

114.15

100.12

414.07

1.34

-1.66 6600 guinea  844.3905694

-1.28

0.48

1.36

-0.44

0.36

-0.19

6.3

pig

34260.63426

150

mouse 0.258031657
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Pyrrolidine

2,3,4-Trichloro-1-butene | 2431-50-7

2,4,5-Trimethylaniline
Urethane

1-Vinyl-2-pyrrolidone

123-75-1

137-17-7

51-79-6

88-12-0

Nitrogen
compounds
Unknown
Unknown
Unknown

Plastics and rubber

71.12

159.44

135.21

89.1

111.14

0.46

3.1

22247

-0.15

0.37

560

rabbit

91.24946623

2080

6400

mouse 0.516662017

rat

0.003279278
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