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NTP TR 477 [STUDIES OF 1-CHLORO-2-PROPANOL] (September 1998) XY

CARCINOGENICITY

Humans

Several studies in the literature examined mortality in men assigned to
a chlorohydrin unit that produced ethylene chlorohydrin and/or
propylene chlorohydrin from 1925 and 1957. Greenberg et al. (1990)
reported statistically significant excess mortality due to pancreatic
cancer and leukemia in men assigned to the chlorohydrin unit for 2 years
or more during the period from 1925 through 1957; six deaths due to
pancreatic cancer (0.7 expected) and three deaths due to leukemia (0.4
expected) occurred. A fourth death due to leukemia occurred in a man
assigned to the chlorohydrin unit for less than 2 years. Nine of the ten
decedents worked in the chlorohydrin unit between 1935 and 1945. The
six men who died from pancreatic cancer were first assigned to the
chlorohydrin unit between 1929 and 1944; their cumulative duration of
assignments ranged from 2 to 30 years and averaged 12 years, and they
died between 26 and 48 years after their first chlorohydrin assignment.
The four men who died from leukemia were first assigned to the
chlorohydrin unit prior to 1937; the average duration of their
assignments was 9 years and ranged from less than 1 to 16 years. They
died between 18 to 39 years after their first chlorohydrin assignment.
Significant trends with duration of assignment to the chlorohydrin unit
were found for both cancers. The authors concluded that the observed
excesses of pancreatic cancer and leukemia were primarily associated

with the production of ethylene chlorohydrin and/or propylene

chlorohydrins although quantitative measurements of exposure were not
available.

A second retrospective study was conducted at the same chemical plant
to verify the previous findings of cancer excesses among 278 men with a
mean duration of assignment to the chlorohydrin unit of 5.9 years and
mean duration of follow-up of 36.5 years (Benson and Teta, 1993). During
1979 through 1988, two additional deaths from pancreatic cancer (0.9
expected) were reported, bringing the total to 8 observed versus 1.6
deaths expected. There were no additional deaths from leukemia, but the
three- to fourfold increase in risk for lymphopoietic cancers persisted due
to new cases of non-Hodgkin’s lymphoma and multiple myeloma.
Increases in risk were seen for total cancer, pancreatic cancer, all
lymphatic and hematopoietic cancers, and leukemia with increasing
durations of assignment to the chlorohydrin unit. The data were
insufficient to conclusively identify the causative agent or combination of
agents. However, the authors suggested that high exposure to ethylene
dichloride, perhaps in combination with other chlorinated hydrocarbons,
was the most likely agent. IARC has found insufficient epidemiological
studies for ethylene dichloride, bischloro ethylene, ethylene chlorohydrin,
and propylene chlorohydrin to determine the carcinogenic potential to
humans (IARC, 1979).



14-WEEK STUDY IN RATS

Groups of 10 male and 10 female F344/N rats were administered
1-chloro-2-propanol at concentrations of 0, 33, 100, 330, 1,000, or 3,300
ppm (equivalent to average daily doses of approximately 5, 10, 35, 100, or
220 mg/kg) for 14 weeks. All rats survived to the end of the study. Mean
body weight gains of 3,300 ppm rats were significantly less than those of
the controls. Water consumption by the 3,300 ppm male and female rats
was significantly less than that by the controls. A minimal to mild
anemia was observed in exposed female rats. The cauda epididymis and
epididymis weights of 3,300 ppm males were significantly less than those

of the controls. The percentage of abnormal sperm in 3,300 ppm males

and the concentration of epididymal sperm in 330 ppm males were
significantly increased compared to the controls. Kidney and liver
weights of males and females exposed to 100 ppm or more were generally
greater than those of the controls. The incidences of acinar cell
degeneration and fatty change of the pancreas in 1,000 and 3,300 ppm
rats, hepatocytic metaplasia of the pancreatic islets in 3,300 ppm
females, cytoplasmic vacuolization of the liver in 100, 1,000 and 3,300
ppm males, and renal tubule epithelium regeneration in 3,300 ppm

females were increased compared to the controls.

14-WEEK STUDY IN MICE

Groups of 10 male and 10 female B6C3F mice were administered
1-chloro-2-propanol in drinking water at concentrations of 0, 33, 100, 330,
1,000, or 3,300 ppm (equivalent to average daily doses of approximately
5, 15, 50, 170, or 340 mg/kg to males and 7, 20, 70, 260, or 420 mg/kg to
females) for 14 weeks. One 330 ppm male died before the end of the study.
Mean body weight gains of exposed groups were similar to those of the
controls. A minimal anemia was observed in 3,300 ppm males. The right
epididymis weight of 3,300 ppm males was significantly greater than
that of the controls. Kidney weights of 3,300 ppm mice, liver weights of

1,000 ppm males and of all exposed groups of females, and thymus
weights of 1,000 and 3,300 ppm females were greater than those of the
controls. The incidences of pancreatic acinar cell degeneration and fatty
change in 3,300 ppm males and females and cytoplasmic vacuolization of
the liver in all groups of exposed females were significantly increased
compared to the controls. The severities of renal tubule cytoplasmic
vacuolization were greater in 1,000 and 3,300 ppm males than in the

controls.
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Cornell University [terbufos (Counter) EPA Pesticide Fact Sheet 9/88] £ ¥

Summary Science Statement

Technical terbufos is highly acutely toxic by the oral, dermal, and
inhalation routes of exposure (Toxicity Category I for all three routes).
Terbufos does not demonstrate an acute neurotoxic, oncogenic,

Animal studies have
shown that the chemical is a cholinesterase inhibitor reducing plasma,
brain, and red blood cell cholinesterase activity. The use of terbufos
poses a potential risk to loaders and applicators and to persons

mutagenic, reproductive, or teratogenic potential.

reentering treated fields following nonsoil-incorporated broadcast
application of the chemical. This is due to the high acute toxicity and
the cholinesterase inhibiting properties of the chemical.

Based on the plasma cholinesterase inhibition no-effect-level of
0.00125 mg/kg/day as defined in a 4-week dog study and, using a safety
factor of 10, the acceptable daily dietary intake for humans in 0.000125
mg/kg/day. The theoretical maximum residue contribution from the
established tolerances is estimated to be 0.000052 mg/kg/day. This is
equivalent to 42 percent of the acceptable daily intake for the average
U.S. population. Due to the numerous gaps in residue chemistry data,

the Agency is unable to complete a tolerance reassessment of terbufos.

Toxicology Characteristics:

» Acute Oral: Toxicity Category I (1.6 and 1.3 mg/kg for male and
female rats, respectively).

» Acute Dermal: Toxicity Category I (0.81 and 0.93 mg/kg for male
and female rabbits, respectively).

» Acute Inhalation: Toxicity Category I (< 0.2 mg/L).

» Delayed Neurotoxicity: No evidence of acute delayed neurotoxicity
at the 40 mg/kg dosage level tested in hens.

» Subchronic Feeding: The NOEL for both systemic effects and
cholinesterase inhibition in a rat subchronic study is 0.25 ppm.

» Subchronic Dermal: The NOEL for systemic effects in a 30-day
rabbit study is 0.020 mg/kg.

» Mutagenicity: Terbufos did not exhibit mutagenic potential in the
Ames assay, the in vivo cytogenetic assay, and the dominant lethal
test.

» Teratogenicity: The NOEL for developmental toxicity in a rat
teratology study is 0.1 mg/kg/day.
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» Reproduction: The NOEL for reproductive effects in a
three-generation rat reproduction study is 0.25 ppm.

» Oncogenicity: No oncogenic effects observed in an 18-month mouse
study and a 2-year rat study at doses up to and including 12.0 ppm (1.8
mg/kg/day) and 8.0 ppm (0.4 mg/kg/day), respectively.

» Chronic Toxicity: The NOEL for plasma cholinesterase (ChE)
inhibition from a 4-week dog feeding study is 0.00125 mg/kg/day the
NOEL for brain/red blood cell ChE from a I-year dog study is 0.060
mg/kg/day.

The NOEL for plasma and brain ChE from a 1-year rat feeding study
is 0.5 ppm.

» Metabolism: Terbufos was rapidly excreted as the diethyl
phosphoric acid and other polar metabolites (83%) in urine within 168
hours of administration to male rats. Terbufos and its metabolites
were not noted to accumulate in tissues.
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EVIDENCE FOR POSSIBLE CARCINOGENIC ACTIVITY

Human Data:

Epidemiological Studies and Case Reports. A study of the cancer
incidence in male workers at a Norwegian plant producing magnesium
metal from dolomite and sea water was conducted. The study was
restricted to employees with more than one year of work experience
between 1951 and 1974 for a total of 52,733 person-years of exposure.
The cohort was observed from 1953 to 1984. Altogether 152 new cases of
cancer were observed versus 132.6 expected. Among the 393 workers
whose longest duration of work had involved exposure to MgO and coal
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dust or coke (9082 person-years), there were more cases of death by
cancer (35) than expected (25.2), however, this observation was not
statistically significant (CI 1.0-1.9). In this group, the incidence of lung
(6/3.5; CI1 0.63.7) and stomach (5/2.5; CI 0.6-4.5) cancer was higher than
expected (Heldaas et al., 1989).

A review by Reichrtova and Taka... (1992a) provides some information
on epidemiological studies and clinical investigations of European



workers exposed to dusts containing MgO. These studies reported the
following:

» Chronic bronchitis in workers exposed to MgCO, dust in mines and
MgO dust in surface operations.

» Duodenal and gastric ulcers among workers in the magnesite
industry that increased as a function of exposure duration.

» A lymphotropic effect of MgO found in sections of lungs and hilus
lymphatic nodes.

» A three-fold increase in serum magnesium and the incidence of
pulmonary emphysema and chronic bronchitis in a 1-year study of
workers producing MgO from magnesite. Increased serum calcium,
reticulocyte count, and lymphocytosis were also observed.

» Impairment of upper airways and hearing in magnesite industry
workers.

» No X-ray evidence of fibrosis in magnesite industry workers in a
Slovakian study

» Pneumoconiotic lesions in the lungs of Italian workers with a
long-term exposure to

Controlled Studies to Examine Metal Fume Fever. Six healthy
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individuals were exposed to freshly purified MgO fume in a controlled
experiment. By weight, 28% of the fume particles were <0.1 pm and over
98% were <2.5 pm in diameter. Exposure time (15-45 minutes),
concentration (5.8-230 mg/m3), and cumulative exposure (261-6435 min
x mg/m3) differed for each subject. Post-exposure pulmonary response
was compared with control studies from the same six subjects. At 18-20
hours after exposure, no significant differences were found in
bronchoalveolar lavage (BAL) inflammatory cell concentrations, BAL
interleukin (IL)-1, IL-6, IL-8, tumor necrosis factor, pulmonary function,
or peripheral blood neutrophil concentrations in any of the subjects,
suggesting that the exposure to respirable MgO had not produced
measurable pulmonary inflammation (Kuschner et al.,, 1997).

In contrast, the ACGIH cites a 1928 study by Drinker and associates who
studied four volunteers exposged for 1-9 minutes to freshly generated
MgO fume at 410-580 mg/m . Inhalation of MgO produced a febrile
reaction and a leukocytosis in the exposed subjects analogous to that
caused by inhalation of ZnO. Although the reactions observed were slight,
the authors believed that increased exposures would lead to more severe
reactions (ACGIH, 1991).
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(1998). DFGOT vol. 5 (1993)), FAFRMEICONTIL, 7 v b &AW T ERERIC W CTREMW IR
bR VAETRKREEERAD . #H 18 MEEHELOCERNE ORI TS (NITE #1811 U R 7 3F &
(2008), EHC 204 (1998). ACGIH (7th, 2005), DFGOT vol. 5 (1993). NTP DB (Access on Aug. 2013)),
Fio, BEWEEOAR LN HAETT v M TR CEEM, RIVGERYD ., HEEEOHE (& L THEIREK,
INIRER) . AR R OFFEEDIN (& U CME=EYEE, /KEEAE) (NTP DB (Access on Aug. 2013)). X Tidlk
IBFET RN, DA ROFEHM (& LT VSD) (NITE #)#1V % 7 Hii#E (2008), ACGIH (7th, 2005) .
EHC (1998). NTP DB (Access on Aug. 2013)) BA LN TWD, L7z -T, K4 1B & Lz, i, HSED
HOZEFE L LT, Listd OFHRIFAHIBR L, Listl OfF#HIFEZEM L7,

b MIOWT, X5, IEM, B8, TR, TRMRROME ., &g, Ml BRE o (ACGIH (7th, 2005) .
DFGOTvol.5(1993)) 8% ¥ | £ 7=, EBREMWIC OV CTid, b0 RE g2 2 5 7z (ECETOC TR 63(1995) ),
DEXY . IR 1 (PR, LS. K8 (KRB & L,
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DFG [Borsaure und Tetraborate (A 7ER KN UK TVER) ] [1&aR]

MAK-Wert (2010) - MAK f& (2010)
Borsdure : 10 mg/m3 E A UEE ; 10 mg/m3 1
andere Tetraborate und Hydrate : (1,8 mg als Bor/mE3) Z oo UARTEE KO A : 1.8mg/m3lAxv#ELE L)
Dinatriumtetraborat- Pentahydrat:5 mg/m3 E (0,75 mg als Bor/m3) VAR TEE—F hU o AKFY : 5 mg/m31(0.75 mg/m3 FUFEEL
0,75 mg als Bor/m? E 0)0.75mg/m3lAUFEL LT

Fruchtschadigende Wirkung (2010) - ERTEMEX ST (2010)
Borsdure : B AUEE : B
Tetraborate : C A TEE : C

X 1A n"TTNhiA
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A EBEZTF MY U AR Y RIKFY

LB DAFR [CAS No. ] %5

4 [B4] | it =7 hY oAl ARy
F K

TLV-TWA Er BB IE
TLV-TWA (%)
2mg/m3 (1) [A4]
ACGIH /2004 / EfE

B Tetraboron disodium

heptaoxide pentahydrate

[TLV Basis]

===~ B4Na207.5H20 URT irr
CAS No. 12179-04-3
PR = H LT

By ER

pH 9.3 FRAILE (EMFR)

[E 200°C 2L

h INENRRZ 395

RRE WAL TV (200)

(LLEE5 1 SDS)
A& HE - -BAR
EH A IERER - T T R - [k - R 2T | T—Fe L

YRR, BRI (IRFARE - DAL,

EAMnEINY (LBEGL ) (b5 T3 H td)

GHS 5338 (REERI=X 3 5FFM) Ot DFELFRE

AT X7 1B REACH : si&aw'E
R E AR R N B (BRENE < Xy 1 (iR (SVHC) ‘EjEzt
#) F. ) cat.2
R E AR N B (BRENE < X4y 3 (KaEfl% OECD : m/AFEE LY
#) 1) g (HPV)
DFG (RiHZMR)
ECHA (2010) : Toxic
for reproduction in
category 1B H360FD
NIOSH REL
(Recommendable
Exposure Limit) :
TWA
1mg/m3
RHEFOREF e
L&
FHELEmE & LTl b
PRTR%

1 REE L E (B E S 1-405)
EPEL(Aex?]

ARBEMIEZE

AERRGEDE (PRFHIKEHRD22 1)
KEFAMLZE

PEAKIEHE : 10mg/L (B, LISY) | 230mg/L (B, )
THEBERKE

FoRmEAEME (BMAHE 1552 35)
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(5) ¥®F
LEMROEH [CAS No. ] %

g (5141

5
e
CAS No.

WEAL R

PEE

ML
fEBEdh -

wa [2rr])

Tale

HaMg3012Si4

14807-96-6

2N [ {4

el e S e s
JRt~2H 5
W E, BER,
JRE, JEEkk

By F—x7L

pH FT—H7L

[ELsy 900~1000°C

R T2l

% HE 0 mmHg

(20°C)
(UL EE=7 v SDS)

A&
AL BT Iy I A

AT A DR LECE RUE,

¥ (b 13 A )

ARy & U CRUEEAL, fbhifh, SAt &7 2
v 7 AJFEHZ WS (ERE 18 42 10 H 16 H

JEA S B AR HOEFE R E R

TLV-TWA A BiRE

TLV-TWA R TE R ) gk s B
2mg/m? ER [A4] OX1) | ¢ (HEEIE< )
ACGIH /2009 / TEAUE | gt 2 s g fig 22 75

M (KEIEL &)
[TLV Basis]

Pulm fibrosis;pulm func

HERE (%2)
0.5 mg/m3 (W AMEK)EE)
2 mg/m3 (KakEE)
PEWTR
1 RREHEBEIC
Respirable particulate
matter (containing no
asbestos and < 1%
crystalline silica) & &
nTn5d,

X2 WIFEmEL LT
g -HAR
CEFE .| KRHUERRART /2015 4F
HENTTRON 370[t) (A FES) %)

xOEWAE ST
http://minerals.usgs.gov/minerals/pu
bs/commodity/tale/mes-2016-talc.pdf
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GHS 7388 (RERICH ¥ 5 HFEFMN)

K5y 1 (FFs)

K451 (F-es)

RREFDRME

ZOthDHELITRE

TIARC
FEDANERHE Z > o
2B (Vol.93 ; 2010)
Talc-based body powder (perineal use of)
3(Vol.42 ; 2010)
Talc not containing asbestos or asbestiform
fibres
DFG : B AX5 (2004)
3B (without asbestos fibres)
#[E (Workplace exposure limit(Long-term
exposure limit))
1mg/m3 (respirable dust)
HE[E
BECTWEERL
Bk - (KE-32773) (fAiz &AH
BHHENT)

FEENT 2009 FEIZ L0 & D978 OREREIC
ML R L TWAWE] L LTRELE
OECD : @&/EpER L WE (HPV)

e
KEF&EIEE
PEAKELYE © 200mg/L 2L T
(B 150mg/L LATF)

XOPEEOFIRIIE EA) &L



Tl R WHEsE, 2 r Wik - mAEE L 0L T, BERGFS
FEOBLEEZRM LTz, ZOR T, DLITOERAZZET T, 1§62 ZHS
BIFRE 9 ~BRLT 22 LIRS TRNE LTV,

1 EU. XEmFZ N2 - 210 8o SDSILBR N

2 LT odEER

(1) OSHA : #EHRAMEZROTELT ., BHAMWED I X MIED
TR,

(2) ACGIH : TA4 not classified as s human carcinogen| & MFEIR,

(3) IARC : RT 4 N0 H— % ZEEIHE T U756 ORPER 22 IR
W2 X DRNANMEOFREMEITIAE L TRy (7 —72B) 723, T3
MRERBRBEIC BV TIRZD X D R — AT EZ bR, — 0,
(27 DRNZEDRB AR TS (FV—73) | Lih

Ao

(4) NTP : BBAMEEZBEO TE LT, BRAEHED Y X MIEDT
W, EREZ » Mk 5 2R MR AGBRIZ 351 T 18mg/m 3R JE
THDAMEDIBERTRD AT, ~ U ATk LT & K 5B %
WFREH &N T2y, (NTP TR-421)

(5) (LFL1OSDSICREENAEMEE AR L Th) [T
IR E 20,

3 BOFELLLIC R SPEERDMEMEREICLY, TARA MG ERNHF

NAZICEALTE, BIEEOETOERFIECB N TENAMLD LR T H

bW D HEMEE OREBFRAII T 5FH61T73 <. ETOEMEOLE

2—IZBWT, W55 bHER SN0 ST o Tnd,

SIHEE KEOOSHAIX., [TALC (NOT CONTAINING
ASBESTOS) | 22>\, IDLH (3%1) #1000mg/m3,
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PELfE (3¢ 2) %20 mppcf TWA (3%¢3) . Cal/OSHA PEL
8-hour TWA % 2mg/m3 (723, NIOSHOREL-TWA (3%4)
1¥2mg/m3 (LA T 7 kiF) ) L LTW\W5D,

%1 IDLH : Immediately Dangerous to Life or Health
%2 PEL : permissible exposure limit

23 mppecf : Million particles per cubic foot

%4 REL : Recommended Exposure Limit



CDC 71988 OSHA PEL Project Documentation| XY

The health-effects evidence for talc is complicated by the fact that talcs
contain amphiboles and other minerals, in addition to platiform talc
crystals; adverse health effects appear to be related to the nonplatiform
content (that is, to the fiber content) of the talc in question (ACGIH
1986/Ex. 1-3, p. 550). There are conflicting views regarding the extent to
which the fibrous constituents are asbestos; however, no health effects
information is available that is specifically related to fibrous talc
(ACGIH 1986/Ex. 1-3, p. 550).

Numerous epidemiological studies have documented the effects on
workers of long-term exposures to talc. In 1942, Porro et al. (1942, as
cited in Stokinger 1981b/Ex. 1-1127) published a report in which 15 cases
of tale pneumoconiosis, including five postmortem examinations, showed
that asbestotic bodies were almost always present in fibrotic areas of the
lungs of those workers with talcosis. Siegal and colleagues (1943, as cited
in Stokinger 1981b/Ex. 1-1127) noted that the incidence of advanced
fibrosis in a group of 221 talc miners and millers was 14.5 percent. These
workers were primarily exposed to fibrous talc, which was believed to be
responsible for the pathology of the asbestos-like lung lesions. A study by
McLaughlin et al. (1949, as cited in Stokinger 1981b/Ex. 1-1127) revealed
that talc-induced pneumoconiosis was caused by the fibrous varieties of
talc; in animal studies by Schepers and Durkan (1955, as cited in
Stokinger 1981b/Ex. 1-1127), the degree of fibrosis in the lung tissue was
found to be a function of the length of the talc fibers, rather than of the
composition of the talc itself. A paper by Kleinfeld, Giel, Majeranowski,
and Messite (1963, as cited in Stokinger 1981b/Ex. 1-1127) reported that
postmortem examinations on six talc industry workers showed that the
asbestotic bodies found in the lung bronchioles or embedded in fibrous
tissue were indistinguishable from the asbestos bodies seen in cases of
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asbestosis.

Kleinfeld, Messite, Kooyman, and Zaki (1967/Ex. 1-704) later conducted
a cohort study of 220 workers who had been employed in a mine that
produced talc that had a tremolite and anthophyllite content. Of the 91
deaths in this group, 10 resulted from respiratory cancer and 28 were
attributed to pneumoconiosis. The proportional mortality rate from
respiratory cancer was four times the expected rate. In 1974, when
Kleinfeld, Messite, and Zaki (Ex. 1-705) performed a follow-up study of
this group (which at that time consisted of 260 workers [108 deaths]),
they found significant differences between the expected and observed
mortality in the period 1950 to 1954, but not during 1960 to 1969. These
investigators attributed this finding to the reduction in talc dust counts
(from averages of 25 to 73 mppcf (approximately 4 to 12 mg/m3) in the
years 1948 to 1965 to averages of 9 to 43 mppcf (approximately 1.5 to 6.5
mg/m?3) in the period 1966 to 1969). This study also showed a decrease of
greater than 50 percent in deaths due to pneumoconiosis in the
1965-t0-1969 time period.

Studies by NIOSH (Dement and Zumwald 1978, as cited in ACGIH
1986/Ex. 1-3, p. 552) of 398 white male workers employed between 1947
and 1959 in the talc industries found that 74 of these men had died, and
that bronchogenic cancer was the cause of death in nine men; only 3.3
deaths from this cause would have been expected. Nonmalignant
respiratory disease (NMRD) exclusive of influenza, pneumonia, and
tuberculosis accounted for three deaths; 1.5 would have been expected.
From these data, NIOSH concluded that a significant increase in
mortality due to bronchogenic cancer and NMRD had occurred as a
result of occupational exposure to talc dust. NIOSH's report also


http://www.cdc.gov/niosh/pel88/pelstart.html

included a morbidity study of 12 talc industry workers, currently
employed, in which chest X-rays, lung function tests, and questionnaires
were used. This study concluded that a higher prevalence of cough,
phlegm, dyspnea, and irregular opacities in chest X-rays existed in these
workers than in potash miners; instances of pleural thickening and
calcification were greater than in coal and potash miners; and the
pulmonary function of talc workers overall was reduced in comparison
with that of coal and potash miners employed for the same length of time.
The reductions in pulmonary function among the talc workers were dose-
and duration-related.

The ACGIH (1986/Ex. 1-3, p. 552) concludes that serious health effects
have been associated in the past (i.e., prior to 1945) with exposures to
amphibole-containing talc. However, the ACGIH believes that the

introduction of mining improvements has all but eliminated "the excess
of death rates from pneumoconiosis and lung cancer" (ACGIH 1986/Ex.
1-3, p. 552).

Two recent studies of the health effects associated with talc exposures
(Rubino, Scansetti, Piolatto, and Romano 1976/Ex. 1-801; Selevan,
Dement, Wagoner, and Froines 1979/Ex. 1-989) are available. The
Rubino, Scansetti, Piolatto, and Romano (1976/Ex. 1-801) study found
that miners and millers exposed to an average of 849 to 8470
mppcf-years (miners) or 76 to 651 mppcf-years (millers) showed no
increase in the number of observed (compared to expected) deaths from
causes other than silicosis. These authors concluded that the
disease-causing factor in these workers was silica rather than talc
(Rubino, Scansetti, Piolatto, and Romano 1976/Ex. 1-801).

NTP [TR421] Toxicology and Carcinogenesis Studies of Talc (CAS No. 14807-96-6)(Non-Asbestiform) in F344/N Rats and B6C3F1 Mice (Inhalation Studies)

Conclusions

Undertheconditions of theseinhalationstudies, there was some evidence
of carcinogenic activity* of talc in male F344/Nrats based on an
increased inci- dence of benign or malignant pheochromocytomasof the
adrenal gland. There was clearevidence of carcinogenicactivity of
talcinfemale F344/N rats based on increased incidencesof
alveolar/bronchiolaradenomas and carcinomas of the lung and benign or
malignant pheochromocytomasof the adrenal gland. There was no
evidence of carcinogenic activity of talc in male or female B6C3F1
miceexposed to 6 or 18 mg~m’.

The principal toxic lesions associated with inhalation exposure to the

same concentrations of talc in rats included chronic inflammation,
granulomatous alveolar epithelial hyperplasia, squamous metaplasia
andsquamous cysts, and interstitialfibrosis of the lung. These lesions
were accompanied by
impairedpulmonaryfunctioncharacterizedprimarily by re-duced lung
volumes, reduced dynamic and/or quasi-static lung compliance, reduced
gas exchange efficien- cy, and nonuniform intrapulmonary gas
distribution. In mice, inhalation exposureto talc produced chronic
inflammation of the Ilung with the accumulation of alveolar
macrophages.
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PEE
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CTREFN (23T Y
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Diacetyl [Butanedione]
C4+HeO2

431-03-8
G2 VNI (1S
@ e

By RRApAZ—BR

pH FT—He L

[Py —2.4°C

s 88°C

RLE  7.6kPa (257C)
(LLEE5 1 SDS)

P&

TLV-TWA F BiRE
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NIH [Chemical Effects in Biological Systems (CEBS)] X ¥

Human Toxicity Excerpts
OTHER TOXICITY INFORMATION:

... In August 2004, the California Department of Health Services (CDHS)
and Division of Occupational Safety and Health (Cal/OSHA) received the
first report of a bronchiolitis obliterans diagnosis in a
flavor-manufacturing worker in California. In April 2006, a second
report was received of a case in a flavor-manufacturing worker from
another company. Neither worker was employed in the
microwave-popcorn industry; both were workers in the
flavor-manufacturing industry, which produces artificial butter flavoring
and other flavors such as cherry, almond, praline, jalapeno, and orange.
Both workers had handled pure diacetyl, an ingredient in artificial
butter and other flavorings, and additional chemicals involved in the

manufacturing process. Studies have indicated that exposure to diacetyl

causes severe respiratory epithelial injury in animals. Because the
manufacture of flavorings involves more than 2,000 chemicals, workers
in the general flavor-manufacturing industry are exposed to more
chemicals than workers in the microwave-popcorn industry, which
primarily uses butter flavorings. ... This report describes the first two
cases of bronchiolitis obliterans in flavor-manufacturing workers in
California, the findings of the public health investigation, and the
actions taken by state and federal agencies to prevent future cases of
occupational bronchiolitis obliterans. ...[Centers for Disease Control and
Prevention; MMWR Morb Mortal Wkly Rep 56 (16): 389-93 (2007)]
**PEER REVIEWED**

SIGNS AND SYMPTOMS:

Diacetyl is a diketone flavoring agent that is commonly employed for
buttery taste as well as other purposes. Industrial exposure to flavoring
agents, particularly diacetyl, has recently been associated with
bronchiolitis obliterans, a severe respiratory illness producing fibrosis
and obstruction of the small airways. This has been most commonly
reported in the microwave popcorn production industry, but it has
occurred elsewhere. In addition to bronchiolitis obliterans, spirometry

abnormalities (fixed airflow obstruction) and respiratory symptoms have
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been associated with exposure. A direct effect on the respiratory
epithelium with the disorganised fibrotic repair appears most likely as
the underlying mechanism. Current data suggest that diacetyl is the
agent responsible, although it is possible that diacetyl is simply a marker
for another causative agent.[Harber P et al; Toxicol Rev 25 (4): 261-72
(2006)] **PEER REVIEWED**



SIGNS AND SYMPTOMS:

Eye, mucous membrane, respiratory system, skin irritation; persistent
cough, phlegm production, wheezing, dyspnea (shortness of breath);
unusual fatigue; episodes of mild fever or generalized aches; severe skin
rashes.[US Department of Labor; Occupational Safety and Health
Organization; Chemical Sampling Information: Diacetyl (2007).

Available from, as of June 15, 2007:
http://www.osha.gov/dts/chemicalsampling/data/CH_231710.html]
*PEER REVIEWED**

SURVEILLANCE:
In May 2000, eight persons who had formerly worked at a

microwave-popcorn production plant were reported to have severe
bronchiolitis obliterans. No recognized cause was identified in the plant.
Therefore, /the authors/ medically evaluated current employees and
assessed their occupational exposures. Questionnaire responses and
spirometric findings in participating workers were compared with data
from the third National Health and Nutrition Examination Survey, after
adjustment for age and smoking status. The relation between exposures
and health-related outcomes /were evaluated/ by analyzing the rates of
symptoms and abnormalities according to current and cumulative
exposure to diacetyl, the predominant ketone in artificial butter
flavoring and in the air at the plant. Of the 135 current workers at the
plant, 117 (87 percent) completed the questionnaire. These 117 workers
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had 2.6 times the expected rates of chronic cough and shortness of breath,
according to comparisons with the national data, and twice the expected
rates of physician-diagnosed asthma and chronic bronchitis. Overall, the
workers had 3.3 times the expected rate of airway obstruction; those who
had never smoked had 10.8 times the expected rate. Workers directly
involved in the production of microwave popcorn had higher rates of
shortness of breath on exertion and skin problems that had developed
since they started work than workers in other parts of the plant. There
was a strong relation between the quartile of estimated cumulative
exposure to diacetyl and the frequency and extent of airway
obstruction.[Kreiss K et al; N Engl J Med 347 (5): 330-8 (2002)] **PEER
REVIEWED**



(7) Wb LrR=)L
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PEE =) et
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(ECOp T L

pH T—H7RL

AR —138.8C

A — 50C
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(LLEE7F v SDS
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(%]
Haz-Map £ ¥

Liquified gas can cause frostbite; [NJ-HSFS] TLV Basis = CNS
impairment; Carbonyl sulfide is less toxic than hydrogen sulfide in

animal experiments; A slight methemoglobinemia occurs in animals

exposed to > 151 ppm; Adverse effects are due mainly to hydrogen
sulfide; [ACGIH] Decomposes to hydrogen sulfide in moist air or lungs;
[CHEMINFO MSDS] See "Hydrogen sulfide."

New Jersey Department of Health [Hazardous Substance Fact Sheet] X ¥

Health Hazard Information

Acute Health Effect

The following acute(short-term)health effects may occur immediatery or

shortly after exposure to Carbonyl Sulfide

» Carbonyl Sulfide can irritate the skin and may cause pain and
redness.Contact with the /igefied gas may cause frostbite.

» Eye contact can cause irritation with possible eye damage.

» Contact can irritate the nose and throat causing coughing and
wheezing.

» Inhaling Carbonyl Sulfide can irritate the lungs causing coughing
and/or shoutness of breath.Higer exposures may cause abuild-up of
fluid in the lungs(pulmonary edema),a medical emergency,with severe
shortness of breath.

» Exposure can cause nausea,vomiting,weakness and muscle

cramps,and may cause an irregular heartbeat(arrhythmia)

Chronic Health Effect
The following Chronic(long-term)health effect can occur at some time

after exposure to Carbonyl Sulfide and can last for months or years:

Cancer Hazard

W/ 7 —272L)

Reproductive Hazard

W/ 7—272L)

Other Effects
» High or repeated exposure may affect nervous system causing
headache,dizziness,lightheadedness and passing out.Higer
concentrations can cause convulsions,sudden collapse and even death.
» Carbonyl Sulfide may affect the brain causing reduced
memory,inability to concentrate and personality changes.
» Carbonyl Sulfide can irritate the lungs.Repeated exposure may cause

bronchitis to develop with coughing,phlegm,and/or shortness of breath.
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(8) W"—FF v FKEAV K
fE2mBEDEH [CAS No.] %

TLV-THA B BiRE

e GIES Nl N N el SV N TLV-TWA
3(ER)
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mEAL 2y | TBIR [ {4 resp symptoms;
Mg (=) D WIRE~HE asthma
Ry F=Ae L i
pH — &L HREE (%)
Al >1000°C 1 mg/m?3 (W APER U A)
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4 (% 5 2 AR
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ENLEN e a Y — | . (—f) AV MM WEB 1 b &
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S (REICHT Z2EEM) ZTOMOEELFRE
FEEREaSENE (B | X5 3 (RuEAEME) OECD : mAERLFWE
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FrERERNEA N (X 751 (MR ER) DFG : MR AMEX S (2011)
HIX<#&) 3B
#:[F (Workplace exposure
limit(Long-term
exposure limit))
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4mg/m3 (respirable dust)
REEEORHNE L
BARIFERHK
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X5 2
X552
X5 2

Py 3 (RGBT

Koy 1 (FEdssR)

ZOthDHELITRE

Eh&#EfmEsr¥E Class or
Division/ 3
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ARG Z > 7

2B (Vol. 103 ; 2013)

OECD : /e b 'H

(HPV)

DFG : Bitumen (Dampf und

Aerosol) [T 27 7 b (FR

RexzTmr )]

AR S (2001)

2

R IR A (2001)

[H]

#[E (Workplace exposure
limit(Long-term
exposure limit))

5mg/m3 (petroleum
fumes)

LEo)

FIRAAER 102 [BERIXKR] (75 20)

(Wi ) TATTAR (v -

<) L&

bENDEBITL DGR A

X BEBERIEORLICHEN [TAT7 70 ) &L



(EF5 3.3 A30AF, EEFE186%5] XV

Vo9, S, ¥—, BT TATZ 7V RXUINRT 74 &S
SNDEBIZLDEFENA GBET517)

(HEH)

ABER IR ENTZ LD BWEIZ—EDIXL BFGMFob LTI END
VEEBRBETICBWCEBIIKEE T LI W RATIRENAZEE L
DEFELTEDZLDOTHY, HE3OZFIZHIGTHIHDOTH D,

(fiR30)
) BIRESNEAEWEOMEIL, RIETFTDLEED THD,
(a~b, d M%)

c [7Ax77b] ik, BRXIIEEEOBEEERESY THY ., K
RT AT 7V NEFRMT AT 7V M3 5,
(m) #UEHKEL UL I, RICET L0035 5,

(a~b, d #%)
c TAZ7)b: TATZ7 7V Xz nE AV EBREEM oS -
NS ANOE S 2

N TEER AL 2OV TE (7)X (R (R)ZH,

O (7)X (FEH) OR) TREN AL Sid, BRI U bRt oo Bl
e AR

AIEMFEAN BRFEEFHRE F—WEB YA F52 5

0. HE

0.9. 4 FH2EAOSEEIE A
B L 727 A7 7V MAETLIFEHINTZF 7 OFDHTNT A
Ty MENOHIEND 7 2 — A DT ORbKSE, —BR{bRE,
i 2 ORGSR IC X 2 PisiER
ML 7=7 A7 7 v NEOBE, IR L 28U

0.11.HFFIEWR
AL 2T A7 7V NEETRIIERREINT X 7 DFRDOWRTNT A
TV NED T 2 — L EWAT D & IRSCXGE ORI, SEE ., A
MRORBUEZ A U D, BAELEFRILKFETACL Y, RERIGH, W
A4, KERFIE, MiKAE, (RifE, AR, Sk, i, HEE
TV R—=VAEOEERTEN/EZVED,
BT AT 7V NEBIMTE LEESA. BvE
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T A7 7V MNAIZEZD2EZEZIRD 4 S0 6E 2R,

DB T2 WT 27 7 v MEOR N BT R

()7 A7 7 /v NEE MY D BRORKERE,

@BEHINT-X v 7 OFOEBET-WT A7 7 )L MNEN LI S b SR
=
BE&o
KEFROEL[IEED T TR, BIREOHALKET A, —i{LKHE,
TanNv, AR AMORRIRRALKE & T 5,
HERPHIIMAET ALV 5,

WFEIROT A7 7V MEDORJE, IR~DOREHIC X 58V,

D7 A7 7V k
- AMFEME (LD50) : 57— 72 L 6,8)
FEREE - MM - H Y (RTECS) 8)

[Scik]  6) 2 —H—&k
8)RTECS,VOL31,1996



(10) NV b=
1LEMED TR [CAS No.] F

g (3141

e

{#===2v
CAS No.

WEAL R
PEE

TA4NVL e — ],

RUfke=1[/7vp=x
T U EAY XL PVC]
Polymer of chloroethene

[Polyvinyl chloride .
PVC]
(C2HsCDx
9002-86-2
2N [ {4
el H &~
A I 5.
pH T—H7L
[ELsy 212~310°C
W T2l
RRE T—H7L
(UL EE=5 v SDS)

Ris&

TLV-TWA F BiRE

TLV-TWA

1mg/m3®

ACGIH /2007 / ERfH

[A4] <)

<&

[TLV Basis]
Pneumoconiosis;
LRT irr;

pulm func changes

WERE (EMER)

L

LY, ERGE, SEE,

— BB — R, REEBEIR— R, OO0 L,
VAR, BB v T 7 r, &BHH, h—<y b, A
8, A (LF T2 H )

g -HAR
{b381: 12012 £EJE
90,000 - <100,000[t]

RHBETFB WEB Y F&kv /20104

1,515[Ft] (T¥EAFER)
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FrE iR me (RO

GHS 8 (BERICH T HHEM)

FrEfRRlgsR we . (HENT | X4y 3 (OB RIEE)

X1 (FFs)

RREFDRME

ZOthOFELITHRE

IARC
FED ARG Z > o
3 (Vol. 19; 1987)
OECD : mAERLFWE
(HPV)
DFG :
MAK-Wert (2015)
0.3 mg/m3A (%)
fEATTEME (2008)
C
#:[F (Workplace exposure
limit(Long-term
exposure limit))
10mg/m3 (inhalable dust)
4mg/m3 (respirable dust)

% multipliziert mit der
Materialdichte (multiplicated

with the material density)

ET

X LHEHORILIHENTRY Eke
=] &L



1l U BEHSIT. EEBRNSEOELRE L, 2O TUT
DMLY RV e =1 (PVC) 12X DMEMLFHFRAEDY 271X
INEWE L, JRZD/INERBDIZETSD SHEFREZFRBILTIE, U
AT DENBDEZE ) TRNEDDRFINBOEITL LR | BREIIT
L LAXEE - Lhine LT, BE&E2RPL WD,

1 PVCEDOLOOHFEMITMELS . IIRIT A2 R IEERmRIZE S
LDOTHITHD,

2 ACGIHATLVZED T SWORLE 72 ol T — X ITH Wb 0%
<L BEE )~ —WINAlL WEOEBPYERR T X ARV, Bl TIE
PR E )~ — OPRFEITS O 1 /10008 (=2 >~ $ppm~$ippm) (2
e Bl CEENEA TN D,

3 ERNTHH SN DA EAPVCITRAEN50 mEL ETHY, 10u m
UToMmIE»TH D, (R LE - BEWHSIT, ER2THEE bF
WE DY A7 TR DAl NEEAIRE 9 ~0BIn%E
ETL72PVCIE, KR 10u mEL FTOWTH Y b =1 ZDH DT
X720 & OFHEICNL > TV D, )

4 FETLHEE =L, BEOFRMENR b EWE BN O1E
ET B TEREBRBEE & O NRERRIE 21T > 7228, WTiLhar
FIRERFANTH o712,

5 WAEEDOSDSITIE, ACG I HEOHRBENTHSNATND
2. GHS oA FEREDORFIEHE SN TR, #oT [T
V] FARFER E 20,

H2 HETH-REHRCEDSE, PVCOMMBIKEIZLLTFO L 51272 ->T

WwahtaInsg,

1 HeE/~— (PVM) 226PVCEER (EA) +ToHEHEMN, T

FTHEDOPVCOTZRIZOWTIFLL T L 92> T D, RV T -

BREEHR N BRI 22T 2B RHT L D)

(1) HBEHED 9EIIRHES CilESh, ZOREIZ503 7 1L
L (FHJ100-1503 7 v ) OEE LT TH D,

(2) BV 1#Z2 DDA A EEA L TESSEEEBRX, £V
M 25 59 D, L L, TR, MBI N2 EHITT
DEAMSGRIC L0 CEERE100-1502 7 &7 U RREEICEREE L 72 JERLIR
Db ORI SN DH L D270 | ZOFTHIMEMICH 5,
BIEIL 7 BRE IR ATWD,

(3) HALANZMHEH L CTES S EBIEOHK D X, WA LIRED L
FTVWE DI, REROEMLE L CHiiiET 5, NEROEMRICIL
1037 2 RO b Ao TnER, T ENTH D,

2 HROPVCEMAT 2HFEEIT. ZNZEIE L TRE (B o7

DM, Vol ABLIRIZZR o 72858, BE O L TIIkIRICZR 2 Z L

Ezohien, (B BEHS» D DECHR
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(%]
AAREREMLIMA GO WEB ¥ F LD (T

H e 5 &E

KU =V(PVO) T T AF v 7 OB RIED Dt & OMli~D 5
2T )Ty N EAWTES L2, PVCEIE & ONPVC 8 5L 3 (T35,
AR OB FREEY 2 HRI AF 5 L, SR, WONTHidgee (B
g, MRS, BENIE), FELEESRTEME (APD, AH, NPSH, Glutathione)
KOMEREOEIZOWVWTHRE Lz, WTIOREIZBWTE PVC &5
WM ER O 75 A 7 2 AOBN, SAEEFTOME T AT b7,
BEEREI 0T D BN L BTN, FALFHI/RT A —FIZ K& 72 BETGR
S hotz, D

Wistar ZHEMEZ ~ Mz PVC R+ ® 10 % O 50 mglkg % HAl1%E N5
L7z, #5-2, 7, 28 KX 90 A2 6 Bil/EE%H#: L, LDH &M, BALF
7= A0 BIREE R O %, M s o REN NSRBI F R 2170, Jif
DREE R ORIEDOH IEIZ OV TG LTz, 85 2 B OKRAE T ORAE &
OREENA LA, 90 HZIZIXEIEDER D bz, PVC OIS D
HEIZOWTHOLMNITEZ LI TE o te, 2

AAPREHIRIIEE LR Y b e =V EBMED 25 mg 2T ~ FOKE
P B EIF G- U, Bk o oo B 3215 M M OVl O SR BRARAR 2 O 2 B >\
Beh5 180 B4 F CRIFIICRTE L7z, 2 MO 3 L X —B#fEsR(a Ny
7 v Ra 4/ —E(SDH) L ATPase)iE 1T # 5 30 H& v — 712 E&H- L,
FOBBAIIET L, 5 150 BICIIRRREL RS oEa2 R L=, 3EEO
MKy Rl (PR 27 7 % —F, B 7L a=4%—F K1 RNase) &M
X Eh#&560H,60 H X TN30 H A B — 27 IZ EH LEZDORIET L7223,
#5180 HIZBW T HEEIIZEE LR - 72, JRERARZAOMA T,
ARSI A ORIEEEL R A DI, T 0%, RZEERERIRERTRD
Sz, 9

REEREHEE

PVCH¥;K® 13 mg/m3 % 7 v b R OE/LE v MM 12 5 AR, iz
22 » A, WAFE (1 B 6HefH, W5 AR L7z, MK THER, #
MEITo T, VA TIIMEREMRAZ G 9, 14, 22 » AIZFEE L, WHE
A FPIRAE T, T X TOBYORIT PVC R 72t Li-filda~2r a >
7=V OEEN LN, B, MR Sheh o 7=, JififkkE
BREIZBWT, PVCEREOEEBIIRD LNhoTz, KRB TITBW
T, PVCHROW AL L v BEOBEMNFHRE SN, 2
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b MzBiF A

AT =Tt )N T 2—IZBWC, RLRRT A v 2HNTT T AT
v 7 TN T D Lot 2 it B & U RIC B3 % BB ol IRAIF 2 &4 S Hi L
Tre 7T AF v 7 TIFICEIET DRIV T, JEE, IBIBET, IKIKEIR,
TR D NI, & AEOBNA PVC 75 A F v 7 THETH LN,
F o RWIFRIR T 7 AF v 7 RE T 7 F 2 F o 7 8E L D &Eivo Tz,
AF VT TAF I RV T LE T T AF 7 THETIIA Y o
ITERD R o TRTO LN ZOREIZESE L TWA b Tidk<,
AL DN EnD, ZORRITEEICFHE L2 g i s 9,

51 F 3Cik

1) Jaeger RJ et al: Thermal decomposition products of PVC plastics:
effects on guinea pig lung mechanics and pulmonary mixed function
oxidase activity; Am Ind Hyg Assoc J 43(12), 900-907, 1982.

2) XuH, etal Pulmonary toxicity of polyvinyl chloride particles after
a single intratracheal instillation in rats. Time course and comparison
with silica; Toxicology and Applied Pharmacology 194, 111-121, 2004.

3) Agarwal DK et al: Some biochemical and histopathological changes
induced by polyvinyl chloride dust in rat lung. Environmental
Research 16, 333-341, 1978.

4) Groth DH, et al: Pneumoconiosis in animals exposed to poly(vinyl
chloride) dust. Environmental Health Perspectives 41: 73-81, 1981.

5) Ahlborg G Jr et al: Delivery outocome among women employed in the
plastics industry in Sweden and Norway. Am J Ind Med 12: 507-17,
1987.

Nl (ERBEITREWER) B IAF v 7 0BG BB B ulf v
(LB DRI T 2L FWEOFE] (20064) LY
PVC #J1Et % & 200~320°C Tl bk, 250~375°C TldHi bk
LR 375~520C TIEZBR A FRCEWR AR T 5, PVC Ot
(bR FERS IR E R FE OB L » TRBE N, 2 v S—RISIC L -
TRY =B ET D, WY = I EANCR L E R 720, 250°CLL
ORI - B L, NP U RoEA RO EEFER(ILAYIC IR S,
—J7, —ERITEMS L CEIRIRSE L 2D,


http://www.jpec.gr.jp/

(11) t -7 INAFLT—FT)b
iEEMBEDLH [CAS No.) %

g (3141

ez
CAS No.
WEAL R

‘I~ JoT

w4 (NITE i)

t-7 INVATF =T )b
[TAME Xi% 2- A F/1-2- 4 b

E

tert -Amyl methyl ether
[TAME]

CsH140

994-05-8

AN

& piLSEd)

AN Ta v ) UEROIZB
pH 6 (20°C. IS : 12g/)

A —80°C
h AL 86.3°C
FRRE 9kPa (20°C)

(LL EE5 v SDS)

P&

I

— &L

TLV-TWA B BiRE

TLV-TWA
20ppm
ACGIH /1999 / FE=fE

[TLV Basis]
CNS impair;
embryo/fetal dam

HERE GEHR)
BL

GHS 248 (BRRICH T HHEFM)
X4y 2B

AR 2 B 2R G ME, AR
T

Al EE
R ERER)
REERE)

ne

s
s

[sfa}]

REEFOREF
JEBRY - BIRPEOY
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X552
Xy
Xy

ZOhOESHERE
[E #7058 Class

or Division / 3

OECD : /e Rk

) WE (HPV)
3 (FRIPEFD)

CLP %% (GHS) |
LAF@Ey

Acute Tox. 4H302:
Harmful if swallowed

STOT Single Exp.
3H336: May cause
drowsiness or
dizziness.

Affected organs:
central nerous system
(CNS)

Route of exposure:

Inhalationinhalation

% STOT Single Exp. : ¥F
EE e - 25wt (B
mE< #)

£



(12) RAOEERR

LEMEDRF [CAS No. ] & TLV-TWNA BFr B RIE GHS 2% (BEEICH T H2HEN) TOMOEEHERSE
e (4] | RaEEs TLV-TWA R (REIE<H#) | Ko 1 (PR © DFG: (Gx1)
Son Cotton dust. raw 0.1mg/m? © [Ad] WM (K<) | K1 (PR MAK-Wert (1973)
o ACGIH /2009 / TEafE - — : 1,5 mg/m?® E
untreated X RRITE 2 OB BEIEHE U A X DR SR EZ OV TE v — 7 R (2002)
i T FEEEMATHANBIRE 1 0 284 5 612 THEREOR I ({ﬁ{il% 1)
(b2 . [TLV Basis] U AETRECT D5FTIC RS 5 ¥H5\C L DR AR &L WEZTPEIR S (1994)
Byssinosis; THESNTWD,
CAS No. T4l bronchitis; ©
Y - ¥ BARFEFE (55 56 £ 1986 FhL (GEBRZREE |« #E (X 2) (Workplace
WEAL R | Rk Bk pulm func RIBERFZERT)) Ik 5 L. 1984 4F 10 AIChfES 1 L exposure
PEE t it zvrs% 11 @%ﬁf@ax BT, TS afi A BIR Tt limit(Long-term
AR 'Y ) HRRE ) ] ZHRTE . BRE %&@[ﬁjﬂtﬁx%ﬁ%%ﬁ.ﬂ\% ELTEYH exposure limit))
H =yl 1 mg/m3 (&A:[ﬁ*ﬁj\ D/u) U’ gﬂflo z L/T\ ﬁﬂmﬁ%ﬂ:@iﬁ‘hféﬁ% L ﬂ'%@*ﬁ 2'5mg/m3
pE T 4m%ﬁ<@%uh) e, BREFIC A AT B EI IO REST, BN & R
i F—HL R B OBERRIZ L 2 Tl i/ EsEFRA S iz) L& T %1 B lstaub [
o Sl 2 12004 W5, X Baumwollstaub [
Lm FZ0] ko T
FAUE OmmHg (200) | o o o %2 REMNBIR

(LA EEF L SDS)
A& g - AR REEFEDREIE
I, | ERK 26 R
D8 A&
65,000 [t/y]
DJECEH (B ASHEAE
S HREE)

oy I

pui

5 Wl
&

LE]

MR T HREE 3 5 SLEMMRTS (LFWEIC X 2EHRICET 0 REhER®EE) CFk
2543 H) O b—F OHEIZLL FOLMBRINTWD, (X4 b, HlLZE L)
W@z (1207 < B 80.2 45 £11.9 4F) CIEIEEHZEM: A (OR 7.2, 95% CI 1.3-41.1)
(Mastrangelo, Tartari, Fedeli, Fadda, & Saia, 2003)
Mk 5518 2,168 A (A XV x/ BEKERFEOT—# 7 L) TEREXRE KO (OR2.51, 95% CI
1.3- 4.9), JERIZIE< BHAM - BL & HIZEA (Niven et al., 1997)
W Irg 267,400 A (hE 11 QEFﬁLE’)THFJE) DT, & RRD I 23 EI FAZEME R B D FE
RN EV (Cui et al., 2011)
M7 429 A (FE 15 FREBHFRA) 2B W T BMERE Rk F8E X 0B EE 12 (Wang
et al., 2003)
Wik oA 289 N (FE 1L < BRI 10 4-~20 4F) TEMEOMIEIR T, 18EKE X% (Liu,1987)

% OR: Odds Ratio (A4 XLb) CI : Confidence Interval ({Z#EHX )
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#H1 ROV TIE, ACGIH X Cotton dust, raw, untreated (Ff A CGRALER)) | IZOWTEDH TWDEH, fMCAN THAIZOMOY ) & L CGEERMLSIND
T EIEB A, EBRIOIE WRUAZIET S) TRAEFERR] & U GEERIL SN B2 050 T, BIFRHE I ~BEMT 25618 [RAHRR) L3528
s,

2 HBARBEHENOLOMEIRYFEICELS &
(1) FROHEFHRT, BARENTIEERIIES TR LT, T X TKRENS DAL D,
(2) KENSEASND & EITT, MOBMERIZ1LA L FULTRVHDIIEA L TFRETH D,
(3) BAEETIL, Pt TH DN, BErho I @E BB D 2 Lidieu,
(4) MAEEPOFREZBA LGS, BURTHI X TORMEBA LZEERLELL TLEW, RAFLO F F3E - 209 5 FREITIT 20,
(5) WHEONFIILLTOM#Y ThH D,
PN T, Mad (BRI L D) IRTIERP o0& EE D,
© BB THNIBROZEWIHERED 12725 TRV, ZHICED, Wb A UAZ, 1FE1 0 0 %NSV T O T 5, 222, LA &I,
TWHPEBE OB e, N7 7 V7 B, T, ZRH SIS OME R OMOERMBE DREMN Th 5,

X2 [ZotioRBEEERE ]
HSE (r[E7Z2f/ET) [EH40/2005 53 < @BIRA - AEWEE R 2002 ([T 2BHIE<ERAOY 2 F2&Ee (EER) ) LY

Definitions
Cotton dust
19 Cotton is the cellulose fibre that grows inside the seed pods (or bolls) of the cotton plant. When mature, the boll breaks and the cotton appears
as a soft wad of fine fibres. After picking, the cotton is separated from the seed etc, and is packed and compressed into bales.
20 The WEL, which is based on personal sampling, applies to exposure to inhalable dust during the handling of raw and waste cotton including
blends containing raw or waste cotton, with the following exceptions:
B dust from weaving, knitting, braiding and subsequent processes;
B dust from bleached or dyed cotton; and
B dust from finished articles, for example garments.
(Where the WEL does not apply, exposure should still be adequately controlled.)
21 MDHS14/36 gives information about air sampling for comparison with the WEL. The sampler should be an Institute of Occupational Medicine

(IOM) inhalable dust sampler or any other sampler giving equivalent results.

-36_



(13) Z=z=A AV TFX—bh

EEMEDBFF [CAS No.] F TLV-TWA B BiRE

s [B4] | 7==1a Yo7 %—b [4 Yy | TLV-TWA
T U7 =] 0.005ppm
P Phenyl isocyanate[ Benzene, TLV-STEL
isocyanato-] C0.015ppm
[Skin ;DSEN;RSEN]
feE= C7HsNO ACGIH /2014 / 1E=U&E
CAS No. 103-71-9 [ ]
-~ TLV Basis
wEAL R | BRI IR URT i
M ) M~ e
B Gl €8
pH F—He L HRRE (EfHED)
i —30C AL
Whai 158~168C
HKERJE 0.2 kPa(20°C)
(Lh L TEB A E 22—
F1)
ik S -@AE
kAL LR, Tva— | g

e T ) = VERORERRE ((bEF
T3 H #ith)
AR (KIS-NET)

REEFEORMF

Bk Bk 51°C (EHEMLEY
BReVE—R) /55.6°C (KIS-NET))

GHS 4348 (REEE(Cxd 2 HEM)
F—27 L (EF L SDS FAEHK)

LT85 ER (BRLENEREMH—F)

B DR
RPN~ OWRIGREES © WA, 8 1R,

A D iRt
BT D & R DS BRI IR S E T
DT EWRBHD,

HIRBORR:
TRV, IR, BJE. SUEICK L T RMEZ R,

EMEIIREREORE:
KEE-ITES oS LY, MERELZT &
EZTZEenHD, KIEFTITEHOBRAIZ X
D, MEEFIEZEITIEND D,

¥ %, (KIS-NET)
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ECHA Substance Information Phenyl isocyanate
Hazard classification & labelling

SOSBV

Danger! According to the classification provided by companies to ECHA in REACH registrations this substance is fatal if inhaled, causes severe skin burns and
eye damage, is very toxic to aquatic life, is toxic to aquatic life with long lasting effects, is a flammable liquid and vapour, is harmful if swallowed, causes
serious eye damage, may cause allergy or asthma symptoms or breathing difficulties if inhaled, may cause an allergic skin reaction and may cause respiratory

irritation.

CLP C&L Inventory
Notified classification and labelling according to CLP criteria (—¥fdD#&HH)

Category Code(s) | Hazard Class Hazard Statement Code(s) Category Code(s) Hazard Class | Hazard Statement Code(s)
Flam. Ligq. 3 H226 Acute Tox. 1 H330
Acute Tox. 4 H302 Resp. Sens. 1 H334
Skin Corr. 1C H314 STOT SE 3 H335 (lung) (Inhalation)
Skin Sens. 1A H317 Aquatic Acute 1 H400
Eye Dam. 1 H318 Aquatic Chronic 2 H411

H226 : Flammable liquid and vapour.

H302 : Harmful if swallowed.

H314 : Causes severe skin burns and eye damage.

H317 : May cause an allergic skin reaction.

H330 : Fatal if inhaled.

H334 : May cause allergy or asthma symptoms or breathing difficulties if inhaled.
H335 : May cause respiratory irritation.

H400 : Very toxic to aquatic life.

H411 : Toxic to aquatic life with long lasting effects.
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http://echa.europa.eu/
http://echa.europa.eu/substance-information
http://echa.europa.eu/substance-information/-/substanceinfo/100.002.852
http://echa.europa.eu/information-on-chemicals/cl-inventory-database/-/discli/substance/external/100.002.852

2 BEFR

(1) ACGIH (EXHFniEEIzonT)
7 ACGIH TLV-TWA R

P)

7 ST AR BENEETE B XD R MICBR- T
WHTE %

R)

[ LAETTA A KT

(T)

VL (EIEEEM) KT

)

ERBLIO= T v EEte
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| @ | LA 75—t Lt | NOS | ZRLLEAMITE AL
| ® | =revsron | Np | JeEdkin
| D | 45T EHIM) KT ! Ns | #pstkss L
| IFV) | AT T (B RT3 LUK ] RSEN | PR ZRIEAE
| @ | HEEROAT 7 U L EEER< | SEN | EfEMME
| (K | 2m g /m? O AKER 7288 % T2 5 0L | Skin | BE~ORANHSMH
‘ L | POOBI P OB RETBDE Y EL SIS & | Sp‘fﬁ%@
5 REHNUETHS | STEL | fEmsRE< g
| D) | 88 2% M cE EN SRR O TWA | 8RR
| ©) | BRAMELRVL S Yo7 Y v 7k




A TLV BASIS (Abbreviations used)

card — cardiac
CNS — central nervous system
OHb-emia —
carboxyhemoglobinemia
convul — convulsion

dam — damage

eff — effects

form — formation
func — function

GI - gastrointestinal
Hb - hemoglobin

1Impair - impairment
inhib - inhibition

LRT — lower respiratory tract

MeHb - methemoglobinemia

PNS — peripheral nervous
system

pulm — pulmonary
repro — reproductive
resp — respiratory
sens — sensitization

URT — upper respiratory tract
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4 NP CKEERBMHITOTSL)

K : Known to be a human carcinogen (t FFE73

(2) FHEBEORNBAFMED RS .
MERS D = &

\Le (s g — s DHEHILTWND)
1 ACGIH CREIZEEESMREE . e R : Reasonably anticipated to be a human carcinogen (& EifY
Al : Confirmed human carcinogen (t ~FE75AMEDERE S 4L It RERAMERH D T ERTRIEND)

72)

A2 : Suspected human carcinogen (t FIERAMEDFEDILD) 5 EU (REACH)

A3 : Confirmed animal carcinogen with unknown relevance to
humans (b k& OBE R 22BN T AMED R ST
W5)

A4 : Not classifiable as a human carcinogen (& hZE23
FELTHETE W)

A5 : Not suspected as a human carcinogen (bt K¥&0
ELTRZ2Y)

AMER
AR

2 HAEXFAZER

1: AN L TEBAMENR S D L TE 2WE

2: NHICH L TRBEOLSERAMER D D LT 2WE
2A : REHLAN PRI +5y

2B : REHLDN B 440 TR

IARC (EIFEAABFZEHERS)

1 : carcinogenic to human (t FNERAMERH D)

2A : probably carcinogenic to humans ()% 5 < & MENANE
N D)

2B : possibly carcinogenic to humans (& k23
H5)

3 :not classifiable as to its carcinogenicity to humans (&t F3§
RAAECONTIIGT 5 ZENTE W)

4 : probably not carcinogenic to humans (BZ5< & MR A
PEAZ2 )

AAED FTREPEDS
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FEMAM (Carcinogenic substances)

Category 1 (1A) : B RERAMEN DL TWDIWE
Category 2: (1B) & RN AMEN S H L AR INDREWE T
+oT =2 b D

(2) & MRBAMEDREN O HLME TH D3,
e s G E AN

% (Substances toxic to reproduction)

t hA~OEFERE N 2729 T E N BTV

Category 3 : T —
4TEE
Category 1 (1A) :
L8
(1B) & F~OAFEREN 24725 2 L3 dH D L A
SNDLREWET, +9hT—21nbd

Category 3: (2) t }W\@Eﬁlﬁ ENEHRD Z L DREDR DLW

Category 2 :

HTohHMN, T—FB+0TiEzn
6 EPA (7 A HhIRBREF) (2006 EHA K542 (BBih=R))
Carcinogenic to Humans (& MZFED ANME)
Likely to be Carcinogenic to Humans (& MIFNAMENH

L AREMEDN B D)

Suggestive Evidence of Carcinogenic Potential (3§75 At
DAREME 2RI T DREILA B 5)

Data are Inadequate for an Assessment of Human

Carcinogenic Potential (b FF&H3 AAED f[REMEOFHIIZI

T—E N ATTHD)

Not Likely to be Carcinogenic to Humans (& %753

AIREMEIZZR V)

AAED


http://ja.wikipedia.org/wiki/%E3%82%A2%E3%83%A1%E3%83%AA%E3%82%AB%E7%92%B0%E5%A2%83%E4%BF%9D%E8%AD%B7%E5%BA%81

(3) DFG (MAK{EZZ2o\T)

DFG : Deutsche Forschungsgemeinschaft ( K4 YHIEEES)

Carcinogenic Substances

1.

3A.

: Substances that cause cancer in man and can be assumed
to contribute to cancer risk. Epidemiological studies
provide adequate evidence of a positive correlation
between the exposure of humans and the occurrence of
cancer. Limited epidemiological data can be substantiated
by evidence that the substance causes cancer by a mode of
action that is relevant to man.

: Substances that are considered to be carcinogenic for
man because sufficient data from long-term animal
studies or limited evidence from animal studies
substantiated by evidence from epidemiological studies
indicate that they can contribute to cancer risk. Limited
data from animal studies can be supported by evidence
that the substance causes cancer by a mode of action that
1s relevant to man and by results of in vitro tests and
short-term animal studies.

: Substances that cause concern that they could be
carcinogenic for man but cannot be assessed conclusively
because of lack of data. The classification in Category 3 is
provisional.

: Substances that cause cancer in humans or animals or
that are considered to be carcinogenic for humans for
which the criteria for classification in Category 4 or 5 are
in principle fulfilled. However, the database for these
substances is insufficient for the establishment of a MAK
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3B.

or BAT value.

: Substances for which in vitro or animal studies have
yielded evidence of carcinogenic effects that is not
sufficient for classification of the substance in one of the
other categories. Further studies are required before a
final decision can be made. A MAK or BAT value can be
established provided no genotoxic effects have been
detected.

: Substances that cause cancer in humans or animals or

that are considered to be carcinogenic for humans and for
which a MAK value can be derived. A non-genotoxic mode
of action is of prime importance and genotoxic effects play
no or at most a minor part provided the MAK and BAT
values are observed. Under these conditions no
contribution to human cancer risk is expected. The
classification is supported especially by evidence that, for
example, increases in cellular proliferation, inhibition of
apoptosis or disturbances in cellular differentiation are
important in the mode of action. The classification and the
MAK and BAT values take into consideration the
manifold mechanisms contributing to carcinogenesis and
their characteristic dose-time-response relationships.

: Substances that cause cancer in humans or animals or

that are considered to be carcinogenic for humans and for
which a MAK value can be derived. A genotoxic mode of
action is of prime importance but is considered to
contribute only very slightly to human cancer risk,
provided the MAK and BAT values are observed. The
classification and the MAK and BAT values are supported
by information on the mode of action, dose-dependence
and toxicokinetic data.



MAK : Maximale Arbeitsplatz-Konzentration (fik3£ 2@ RE)

wogen | goowen | @k

MAK-Wert MAK value
A R measured as the respirable
fraction of the aerosol
E I measured as the inhalable
fraction of the aerosol

A,B,C,D | pregnancy risk groups or

«w »

H danger of percutaneous absorption

Sa danger of sensitization of the airways

Sh danger of sensitization of the skin

Sah danger of sensitization of the airways and the skin
SP danger of photocontact sensitization

not registered as a pesticide

parentheses), or

« »

/11 peak limitation categories (excursion factors in
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« »

Pregnancy risk groups or

Group A: Damage to the embryo or foetus in humans has been
unequivocally demonstrated and is to be expected
even when MAK and BAT values are observed.

Group B: According to currently available information damage
to the embryo or foetus cannot be excluded after
exposure to concentrations at the level of the MAK
and BAT values. The documentation indicates, when
the Commission_s assessment of the data makes it
possible, which concentration would correspond to the
classification in Pregnancy Risk Group C. Substances
with this indication have the footnote “prerequisite
for Group C, see documentation” .

Group C: There is no reason to fear damage to the embryo or
foetus when MAK and BAT values are observed.

Group D: Either there are no data for an assessment of
damage to the embryo or foetus or the currently
available data are not sufficient for classification in

one of the groups A - C.



Excursion factors, maximum duration of peaks, maximum number per shift and minimum interval between the peaks

Excursion Number
Category Duration Interval ***
factor per shift

Substances for which local irritant effects determine 15 min, average value *

the MAK value, also respiratory allergens

II | Substances with systemic effects 2% 15 min, average value 4 1h

* default value, or a substance-specific value (maximum 8)

** Tn certain cases, a momentary value (concentration which should not be exceeded at any time) can also be established.

*** only for excursion factors > 1

¥ BIHEE  AEEHOE— 7 IR (peak limitation,”Spitzenbegrenzung) (Zit L7 2 —~ETF X7 3V X4 (category,”
Kategorie), /1 v 2 #EE TR LT 7 €7 HEILRAMIAT (excursion factor,” Uberschreitungsfaktor) | T& 5,

¢ DFG T[List of MAK and BAT Values 2014] X9 35|H L7,
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(4) EBEBEDI 2K | Hh—H

EEZED7 7 A% | L&

75 % |

5 =

ey

X5

B i

771 || kI

1.1

REMEFRE (ZEBEITIEEAERT
DEYN BN J SIEFE) DfEBitE )
& W B UMK L

1.2

RESJFRDOERIEN 72 o, R
DIERIEDS & 2 W P VK L

1.3

KEEFEDOERIEIT VN, KEDE
BPERSH 0 2o, FBVBREO BRI
# L < ITF W RE O ERRME T F Ol
FOFERED H BWE Ok T (K
BEOREHEE T 5 b O K OTHOE
JRDFERRIEE L < 155V IRE D fE et
NIXZE DO ST ERELRDSRNHIR
~EBRBED T Db DEET,)

1.4

EDMERRPEDSFE D b W Uk
T GRAUTEBNR & AT
DRBEBNRHBNICR LI, D, K&
R BRI L 2N b D EET,)

1.5

REBIEOEBRIEITH 203, IEEITH
T2

2.1 | BlkMEmEE S 2
| e 7 = 2.2 | FETIKHEIEAEME B IE A 2
2.3 | mMEEEHT A
B AN 3 || BlartmiE, BlakEET S,
41 | AREE, ARMEE T S,
SRIE K] SR
e |42 | BRI, BRRAIEAT 5.
KSR TR, K S AT % 4
4.3
5.
5.1 | mLtmE, BT S,
RALREEOS Lo | BEY, FiERHE LCo
S R
6.1 | #. AKICRH B EIEEHT 5,
B
6.2 || FEEIOLLTVIE,
W T 7 | s
AL T 8 | marweE
oo A E -
it 9 | zomotEEms

1.6

RESFFREDFERIEN 2 < o, HB)
THRE R K T

LLFo URL L v aIH L,

http!//www.un-no-un-number.com/un_no/un_class.html




