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Figure 1

Concentration-Immobility Curve
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Figure 1 Cumulative Number of Dead Parental Japhnia
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Figure 1

Concentration-Mortality Curve _
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CAS: 6864-37-5
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CAS:6864-37-5

Figure 1 Concentration-Response Curve of 2,2'-dimethyl-4,4'~methylenebis(cyclohexylamine)
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Figure 1 Continued

Supplemental Test

CAS:6864-37-5

Cumulative numbers of dead parental Daphnia

deys

—e—Control
—2—7.20mg/L
—a—13.0mg/L

—»¢23.3mg/L

C) | ()

..-23_



6.

Figure 2  Mean Cumulative Numbers of Juveniles Produced per Adult (ZF1/P) during 21 days
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Figure 1.

CAS:6864-37-5

Concentration-Response Curve of 2,2'-dimethyl-4,4"~methylenebis(cyclohexylamine)
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OECD SIDS 2,2-DIMETHYL-4 4-METHYLENE BIS(CYCLOHEXYLAMINE)
SIDS INITIAL ASSESSMENT PROFILE
CAS No. | 6864-37-5
Chemical Name - 2,2 -dimethyl-4,4 methylenebis(cyclohexylamine)

H,N--

Structural Formula

NH,

RECOMMENDATIONS

The chemical is currently of low priornity for further work.

SUMMARY CONCLUSIONS OF THE SIAR

Human Health

In humans (epoxy resins production workers) scleroderma-like skin changes have been described revealing
2.2 dimethyl-4.4 methylenebis(cyclohexylamine) as most probable causative agent. In DMD production workers
unspecific skin changes, but no scleroderma-like symptoms were seen. DMD is harmful via the oral route and toxic
via the dermal and inhalation route:

LDsg rat (oral): > 320 < 460 mg/kg bw, symptoms: unspecific;
LCso rat (inhalation, liquid acrosol): 420 mg/m*/4h, symptoms: irritation of the airways; .
LDs, rabbit (dermal); > 200 < 400 mg/kg bw, symptoms: cyanosis, necrotic changes at the test site.

The substance is highly corrosive to skin (full thickness nectosis after 3 minutes of exposure) and may cause severe

damage to eyes. In the guinea pig maximization test the substance showed no sensitizing effect. In a well
conducted rat 90-day inhalation study (OECD TG 413) body weight development was impaired, local imitative
effects observed for the skin and upper airways (nasal mucosa) and target organ toxicity indicative of a mild anemic
effect as well as effects on the liver, testes and kidneys were seen at 48 mglm3. No histopathological correlate was
found with respeet to increased absolute lung weights. At 12 mg/m’ the only effect seen was an increase in GPT
levels in males. The NOAEC was 2 mg/m’. : : ‘ '

In a subchronic oral toxicity study with rats (OECD TG 408), the animals were exposed to 0,2.5, 12 and 60 mg/kg
bw/day by gavage over 3 months. Liver, white and red blood cells, kidneys, adrenal glands and heart were the
target organs for toxic effect showing also histopathological alterations. At the high dose Jevel (60 mg/kg bw/day)
body weight development/food consumption were clearly impaired and the general state of health was poor. The
absolute testes weight was decreased and an atrophy. of the seminiferous tubuli and a reduced coatent of the seminal
vesicle were noted. Thesc changes were interpreted as consequence of the marked impairment on body weight.
While the toxic effects at the mid dose of 12 mg/kg bw/day were generally less pronounced, 2 NOAEL was
achieved at 2.5 mg/kg bw/day. .

The substance showed no genotoxic effects in the Ames test (OECD TG 471), cytogenetic assay with CHO cells
(OECD TG473) and HGPRT assay (OECD TG 476) when tested up to the cyto-/bacteriotoxic range.

In rat 90-day oral and inhalation studies the substance showed no direct adverse effects to the male and female
reproductive organs (testes, avaries and uterus examined). The observed effects on testes being a secondary non-
specific consequence of the severe systemic toxicity (e.g. decrease in body weight) seen at the same dose level. A
fertility study is not required under SIDS due to the existence of good 90 day repeated dose toxicity studies with
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OECD SIDS 2,2-DIMETHYL-4,4'-METHYLENE BIS(CYCLOHEXYLAMINE)

histopathological evaluation of the sex organs.

In a developmental toxicity study (OECD TG 414) the test substance (0, 5, 15 or 45 mg/kg bw/day) was
administered from day 6 to 19 post-coitum orally by gavage to rats. The NOAEL for maternal toxicity was 5
mg/kg bw/day. Slight fetotoxicity (retardation of ossification of skull bones) without teratogenicity was observed at
45 mg/kg bw/day, together with severely reduced body weight of the dams. The NOAEL for developmental
toxicity was 15 mg/kg bw/day. ‘ )

Environment

2.2 -dimethyl-4,4 methylenebis(cyclohexylamine) has a water solubility of 3.6 g/, a vapour pressure of 0.08 Pa and
a measured log Kow of 2.51. However, due to the Lewis base character of the substance the experimental

determination of the log Kow is inaccurate.

From the physico-chemical properties the hydrosphere is identified as target compartment for the substance.
According to OECD criteria the substance is not biodegradable even with adapted inoculum (OECD TG 302B <1 %
after 28 days) and can only be poorly eliminated in sewage water treatment plants. Due to the chemical structure of
2,2 -dimethyl-4,4 methylenebis(cyclohexylamine) hydrolysis is not likely to occur under ‘environmental conditions.
In the atmosphere the substance is quickly degraded by photochemical attack (half life =3.1 hours). The log Koc
was catculated to 3.26. It has to be considered however, that as a basic compound cyclohexylamine can additionally
be bound to the soil by fon exchange. The following aquatic effects concentrations are available:

Leuciscus idus: LCsp(96 h) > 22 < 46 mg/l,
Daphnia magna: ECso (48h) = 15.2 mg/l,
Scenedesmus subspicatus: ErCsq (72 h) > 5 mg/l; BbCsq (72 h) = 2.1 mg/l

With these data the substance is considered as toxic to aquatic organisms. With an assessment factor of 1000 a
PNECaqua of 2.1 pg/l can be derived. Results from prolonged or chronic studies are not available. No data are

avaijlable on terrestrial organisms.

Exposure

The global production volume of 2,2-dimethyl-44'methylencbis(cyclohexylamine) (DMD) in 2000 amounts to
1000 — 5000 t. The total volume was preduced in Germany by one company. The substance is mainly used as a
hardener in epoxy resins and polyamides. No relevant releases to the environment could be identified. The
exposure of workers at the manufacturing and processing site is controlled.

NATURE OF FURTHER WORK RECOMMENDED

No further work is recommended unless information regarding significant exposure becomes available.
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QECD SIDS 2,2"-DIMETHYL-4,4-METHYLENE BIS(CYCLOHEXYLAMINE)

4 HAZARDS TO THE ENVIRONMENT

4.1  Agquatic Effects

The following aquatic effects concentrations of DMD were found in acate toxicity studies on fish,
daphnia, algae and bacteria (BASF AG 1987, 1988c, 1988d, 1989):

Leuciscus idus: LCs (96 h}> 22 < 46 mg/l
Daphnia magna: ECso (24 h) = 25.5 mg/l
| ECso (48 h) = 15.2 mg/l
Scenedesmus subspicqtus: - ErCso (72h) > 5 mg/l
EbCsp (72 h)=2.1 mg/l
ExCio (72 h) = 1.25 mg/l
EbCy (72 h) = 0.44 mg/l
Pseudomonas p,';tdita: ECso (17 h) =96 mg/l

Based on these data DMD -is considered as toxic to aquatic ofganisms (lowest
~EC/LCso>1 < 10 mg/l). Results from prolonged or chronic studies are not available (BASF AG
1987, 1988¢c, 1988d, 1989).

The lowest effect value found was the 72h-EbCso for Scemedesmus subspicatus of 2.1 mg/l.
Although growth rate can regarded as more reliable parameter in algae growth inhibition tests, the
ErCso is not used as basic value for the PNECaqua derivation as no exact value was found for this
endpoint and the difference between the two values is only a factor of 2.

With an assessment factor of 1000 a PNECaqua of 2.1 pg/l can be derived. This assessment factor
'is proposed as only short-term tests are available.

4.2 Terrestrial Effects

No relevant releases to the environment could be identified. Therefore, studles on terrestrial

organisms are conszdered not to be necessary.

4.3 Other Environmental Effects

None.

4.4 Initial Assessment for the Environment

The worldwide production volume of DMD was 1000 - 5000t in 2000. The total volume was
produced in Germany by one company. The substance is used as hardener in epoxy resins and
polyamides. No relevant releases into the environment could be identiﬁed

The substance has a low bicaccumulation potential in aquatic orgamsms According to OECD
criteria the substance is not blodegradable even with adapted inoculum (OECD 302 B: <1 % after
28 days) and can only be poorly eliminated in sewage treatment plants. Due to the chemical
structure hydrolysis is not likely to occur under environmental conditions. The half:life for
photochemical oxidative degradation in the atmosphere was calculated to 3.1 h.
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