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FOREWORD

The Superfund Amendments and Reauthorization Act of 1986 (Public
Law 99-499) extended and amended the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA or Superfund). This public
law (also known as SARA) directed the Agency for Toxic Substances and Disease
Registry (ATSDR) to prepare toxicological profiles for hazardous substances
which are most commonly found at facilities on the CERCLA National Priorities
List and which pose the most significant potential threat to human health, as
determined by ATSDR and the Environmental Protection Agency (EPA). The lists
of the most significant hazardous substances were published in the Federal
Register on April 17, 1987, and on October 20, 1988.

Section 110 (3) of SARA directs the Administrator of ATSDR to prepare a
toxicological profile for each substance on the list. Each profile must
include the following content:

(A) An examination, summary and interpretation of available
toxicological information and epidemiological evaluations on the
hazardous substance in order to ascertain the levels of significant
human exposure for the substance and the associated acute, subacute,
and chronic health effects,

(B) A determination of whether adequate information on the health
effects of each substance is available or in the process of
development to determine levels of exposure which present a
significant risk to human health of acute, subacute, or chronic
health effects, and

(C) Where appropriate, an identification of toxicological testing
needed to identify the types or levels of exposure that may present
significant risk of adverse health effects in humans.

This toxicological profile is prepared in accordance with guidelines
developed by ATSDR and EPA. The original guidelines were published in the
Federal Register on April 17, 1987. Each profile will be revised and
republished as necessary, but no less often than every 3 years, as required
by SARA.

The ATSDR toxicological profile is intended to characterize succinctly
the toxicological and health effects information for the hazardous substance
being described. Each profile identifies and reviews the key literature that
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describes a hazardous substance's toxicological properties. Other literature
is presented but described in less detail than the key studies. The profile
is not intended to be an exhaustive document; however, more comprehensive
sources of specialty information are referenced.

Each toxicological profile begins with a public health statement, which
describes in nontechnical language a substance's relevant toxicological
properties. Following the statement is material that presents levels of
significant human exposure and, where known, significant health effects. The
adequacy of information to determine a substance's health effects is described
in a health effects summary. Data needs that are of significance to
protection of public health will be identified by ATSDR, the National
Toxicology Program of the Public Health Service, and EPA. The focus of the
profiles is on health and toxicological information; therefore, we have
included this information in the front of the document.

The principal audiences for the toxicological profiles are health
professionals at the federal, state, and local levels, interested private
sector organizations and groups, and members of the public. We plan to revise
these documents as additional data become available.

This profile reflects our assessment of all relevant toxicological
testing and information that has been peer reviewed. It has been reviewed by
scientists from ATSDR, EPA, the Centers for Disease Control, and the National
Toxicology Program. It has also been reviewed by a panel of nongovernment
peer reviewers and was made available for public review. Final responsibility
for the contents and views expressed in this toxicological profile resides
with ATSDR.

Walter R. Dowdle, Ph.D.

Acting Administrator

Agency for Toxic Substances and
Disease Registry
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1. PUBLI C HEALTH STATEMENT

1.1 WHAT | S | SOPHORONE?

| sophorone is a clear liquid with a peppermnt-like odor. It
evaporates faster than water but slower than charcoal starter or paint
thinner, and it will not mx conpletely with water. |sophorone is a manmade
chemical for use comercially, but it has been found to occur
naturally in cranberries. It is used as a solvent in some printing inks,
pai nts, | acquers, and adhesives. |sophorone does not renmain in the air very
long, but can remain in water for possibly nmore than 20 days. The | ength of
time that isophorone will remain in soil is not known, but it probably is
about the sane as the length of tine it remains in water. Mre information
can be found in Chapters 3 and 4.

1.2 HOWM GHT | BE EXPCSED TO | SOPHORONE?

Exposure to i sophorone nmay take place where you work or in very |ow
concentrations at hone. Because it is used in sone inks, paints, |acquers,
and adhesi ves, people who work with these products nay be exposed to
i sophorone. |sophorone has been found in the drinking water of C ncinnati
Phi | adel phia, and New Ol eans at anounts |ess than 10 parts of isophorone in
1 billion parts of water (10 ppb). In one instance (a screen print shop),

i sophorone was found in ambunts as high as 26 parts in 1 nillion parts of
air (26 ppnm), but the usual anounts in the workplace are nmuch | ower. At
this time, isophorone has been found in at least 9 out of 1177 Nationa
Priorities List (NPL) hazardous waste sites in the United States. Exposure
to i sophorone at these sites may occur by touching contani nated soil

wat er, or sedinment. For nore information please read Chapter 5.

1.3 HOW CAN | SOPHORONE ENTER AND LEAVE MY BODY?

| sophorone can enter your body if you breathe its vapor, have skin
contact wth it, drink contam nated water, or eat contam nated food. If
i sophorone is present at a waste site near homes that use local wells as a
source of water, the well water could be contami nated w th i sophorone.
Experinments in aninals show that after doses by nouth, isophorone enters
easily and spreads to many organs of the body, but npbst of it |eaves the
body within 24 hours in the breath and in urine. |Isophorone may enter the
| ungs of workers exposed to i sophorone where it is used indoors as a
sol vent. |sophorone disappears quickly fromoutside air, so the chance of
breat hi ng outdoor air contaminated with i sophorone is small. If isophorone
is spilled at a waste site and evaporates, however, a person nearby may
br eat he i sophorone before it di sappears fromthe air. In addition, soi
around waste sites may contain i sophorone, and a person, such as a child
playing in the dirt, may eat or have skin contact with the contam nated
soil. How nuch i sophorone enters the body through the skin is not known.
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More information on how i sophorone can enter and | eave-the body can be found
in Chapter 2.

1.4 HOW CAN | SOPHORONE AFFECT MY HEALTH?

The only effects of isophorone reported in hunmans are irritation of the
skin, eyes, nose, and throat, and possibly dizziness and fatigue. These
ef fects have occurred in workers who breat he vapors of isophorone and ot her
solvents during use in the printing industry. Short-term exposure of
animal s to high vapor ampunts and short- or |ong-term exposure of animals to
hi gh doses by nouth cause death or a shortened |ifespan. Short-term
exposure to high amounts of vapors or high doses by nmouth has caused
inactivity and coma in animals. |Inconclusive studies suggested that
i sophorone nmay have caused birth defects and growh retardation in the
of fspring of rats and m ce that breathed the vapors during pregnancy. Sone
harnful health effects were seen in adult female animals in these studies.
It is not known whet her isophorone could cause birth defects in hunmans. In
a long-termstudy in which rats and mice were given high doses of
i sophorone by nmouth, the male rats devel oped ki dney di sease and ki dney
tunors. Male rats al so devel oped tunors in a reproductive gland. Sonme nal e
m ce devel oped tunors in the liver, in connective tissue, and in |ynph
gl ands (tissues of the body that help fight disease), but the evidence was
not strong. It is not known whet her |sophorone causes cancer in humans.
More information on the health effects of isophorone in animals and hunmans
can be found in Chapter 2.

1.5 IS THERE A MEDI CAL TEST TO DETERM NE WHETHER | HAVE BEEN EXPOSED TO
| SOPHORONE?

No nedi cal test is known to determ ne hunan exposure to isophorone. A
few studies in rats and rabbits have shown that isophorone and its
net abolites can be found in the urine of these animals, so it nay be
possible to find a nmethod for testing the urine of humans to deterni ne
exposure to isophorone. It is not known, however, whether such a
nmeasur enent woul d predict how much exposure had occurred or the possible
health effects. For nore informati on see Chapter 2.

1.6 WHAT LEVELS OF EXPOSURE HAVE RESULTED | N HARMFUL HEALTH EFFECTS?

Tables | -1 through |-4 show the |ink between exposure to i sophorone and
known health effects. A Mnimal R sk Level (MRL) is also included in Table |-
3. This MRL was derived fromanimal data for |ong-term exposure, as
described in Chapter 2 and in Table 2-2. The MRL provides a basis for
conparison with |levels that people mght encounter in food. If a person is
exposed to isophorone at an anmount below the MRL, it is not expected that
harnful (noncancer) health effects will occur. Because this level is based
on information that is currently available, sone uncertainty is always
associated with it. Also, because the nethod for deriving MRLs does not use
any information about cancer, a MRL does not inply anything about the
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1. ©PUBLIC HEALTH STATEMENT

TABLE 1-1. Human Health Effects from Breathing Isophorone*

Short-term Exposure
(less than or equal to 14 days)

Levels in Air (ppm) Length of Exposure Description of Effects**

25 4 minutes Eye, nose, throat irritation

Long-term Exposure
(greater than 14 days)

Levels in Air (ppm) Length of Exposure Description of Effectg**

5 1 month Fatigue, depression

*See Section 1.2 for a discussion of exposures encountered in
daily life.

**These effects are listed at the lowest level at which they were
first observed. They may also be seen at higher levels.




4

1. PUBLIC HEALTH STATEMENT

TABLE 1-2. Animal Health Effects from Breathing Isophorone

Short-term Exposure
(less than or equal to 14 days)

Levels in Air (ppm) Length of Exposure Description of Effects*
28 5 minutes Lung irritation in mice
89 4 hours Behavior problems in mice
620 6 hours Lung congestion in rats
and mice
885 6 hours Death in rats

Long-term Exposure
(greater than 14 days)

Levels in Air (ppm) Length of Exposure Description of Effects*
37 4 weeks Poor weight gain in rats
250 18 months Slight liver effects, eye

and nose irritation in
rats and rabbits
500 4-6 months Death in rats

*These effects are listed at the lowest level at which they were
first observed. They may also be seen at higher levels.
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1. PUBLIC HEALTH STATEMENT

TABLE 1-3. Human Health Effects from Eating or Drinking Isophorone*

Short-term Exposure
(less than or equal to 14 days)

Levels in Food (ppm)

Levels in Water (ppm)

Length of Exposure

Description of Effects

The health effects resulting
from short-term human
exposure to food containing
specific levels of isophorone
are not known.

The health effects resulting
from short-term human
exposure to water containing
specific levels of isophorone
are not known.

Long-term Exposure
(greater than 14 days)

Levels in Food (ppm)
7

Levels in Water (ppm)

Length of Exposure

Description of Effects

Minimal risk level (based
on animal data, see Section
1.6 for discussion)

The health effects resulting
from long-term human

exposure to water containing
specific levels of isophorone
are not known.

*See Section 1.2 for a discussion of exposures encountered in daily life.
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1. PUBLIC HEALTH STATEMENT

TABLE 1-4. Animal Health Effects from Eating or Drinking Isophorone

Short-term Exposure
(less than or equal to 14 days)

Levels in Food (ppm) Length of Exposure Description of Effects*

8000 1 day Fatigue, staggering in mice

Levels in Water (ppm)

11,000 1 day Death in mice
15,000 1 day Death in rats

Long-term Exposure
(greater than 14 days)

Levels in Féod {ppm) Length of Exposure Description of Effects*

1900 2 years Liver disease, stomach
irritation in mice
5000 2 years Kidney disease in rats
8000 13 weeks Death in mice
15,000 16 days Death in mice

levels in Water (ppm)

The health effects resulting
from long term animal exposure
to drinking water containing
specific levels of isophorone
are not known.

*These effects are listed at the lowest level at which they were first
observed. They may also be seen at higher levels.
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presence, absence, or level of risk of cancer. The information on health
effects in humans or animals for short-termor |ong-term exposure to

i sophorone in air, for short-termexposure in food or water, and for |ongterm
exposure in water was either not available or not suitable to derive

VRLS.

The amounts listed in Table | -1 that cause eye, nose, and throat
irritation (25 ppm) with short-term exposure and fatigue and depression (5
ppm w th |l ong-term exposure are much higher than the anpbunt at which the
odor is first noticed, which is about 0.2 ppm This means that you can
probably snell isophorone before you woul d have harnful health effects. The
| evel s of isophorone in air that cause death and |lung congestion in aninals
are nmuch hi gher than the amounts that workers breathe in industry when using
i sophorone as a solvent. The ampunt that causes lung irritation in aninals
is about the sane as the anpunt that causes eye, nose, and throat irritation
i n humans.

Besi des the harnful health effects from exposure to isophorone in air
food, and water, skin irritation or eye damage occurred in animals after a
few drops of isophorone had been applied directly to the skin or eyes.

1.7 WHAT RECOMMENDATI ONS HAS THE FEDERAL GOVERNMVENT MADE TO PROTECT HUMAN
HEALTH?

The Environnental Protection Agency (EPA) has deternined that the |evel
of isophorone in natural waters (|akes, streans) should be limted to 5.2
parts isophorone per mllion parts of water (5.2 ppm) to protect human
health fromthe harnful effects of isophorone fromdrinking the water and
fromeating contanmi nated fish and other aninals found in the water. The
Occupational Safety and Health Administration (OSHA) has set a pernmnissible
exposure limt of 4 parts of isophorone per mllion parts of workroomair
(4 ppn) during an 8-hour work shift to protect workers. The Nationa
Institute for QOccupational Safety and Health (N OSH) recomends that the
amount in workroomair be linted to 4 ppm averaged over a 10- hour work
shift. Further information on governnent reconmmendations can be found in
Chapter 7.

1.8 WHERE CAN | GET MORE | NFORVATI ON?

If you have nore questions or concerns, please contact your State
Heal th or Environnmental Departnent or:

Agency for Toxic Substances and Di sease Registry
Di vi sion of Toxi col ogy

1600 difton Road, E-29

Atl anta, Georgia 30333



