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Part A. 
 

1 PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELLING 

1.1 Substance  

 

Table 1: Substance identity 

Substance name: Spiroxamine 

EC number: n.a. 

CAS number: 118134-30-8 

Annex VI Index number: 612-150-00-X 

Degree of purity: ≥ 940 g/kg (diastereomers A and B 

combined) 

490 – 560 g/kg diastereomer A 

440 – 510 g/kg diastereomer B 

 

1.2  Harmonised classification and labelling proposal 

Table 2 :  The current Annex VI entry and the proposed harmonised classification 

 
CLP Regulation 

Current entry in Annex VI, CLP 

Regulation 

Acute Tox. 4*; H332 

Acute Tox. 4*; H312 

Acute Tox. 4*; H302 

Skin Irrit. 2   ; H315 

Skin Sens. 1  ; H317 

Aquatic Acute 1; H400 

Aquatic Chronic 1 ; H410 

Current proposal for consideration STOT RE 2 ; H373 
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by RAC 

Initial proposal for consideration 

dated 2014-06-23 

Repr. 2 ;H361d 

M-ronic = 100 

Re-evaluation of  

Acute Tox. 4 ; H332 

Acute Tox. 4 ; H312 

Acute Tox. 4  ; H302 

Skin Sens. 1B    ;H317 

Resulting harmonised classification 

(future entry in Annex VI, CLP 

Regulation) 

STOT RE 2 ;H373 

Repr. 2 ; H361d 

Acute Tox. 4 ; H332 

Acute Tox. 4 ; H312 

Acute Tox. 4 ; H302 

Skin Irrit. 2   ; H315 

Skin Sens. 1B  ; H317 

Aquatic Acute 1 ; H400 

Aquatic Chronic 1 ; H410 

M-acute = 100 

M-chronic = 100 

 

2 BACKGROUND TO THE CLH PROPOSAL FOR STOT RE 

2.1 Short summary of the scientific justification for the CLH proposal for STOT RE 

 

This proposal supplements the original CLH proposal for Spiroxamine ,submitted in 2014, with an 

additional proposed classification as STOT RE 2, H373.  

Several other endpoints were addressed in the previous submission (commenting phase: 08/07/2014 

to 22/08/2014). The present submission addresses solely the need for classification with STOT-RE. 

All other endpoints are not addressed and are outside the scope of this evaluation. 
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3 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LEVEL 

In the initial CLH proposal on Spiroxamine, submitted in 2014, a revision of the current Annex VI 

entry for the substance with regard to the classification of certain hazard classes and the addition of 

the hazard class of reproductive toxicity (developmental effects) was suggested. Data on repeat dose 

toxicity studies were not specifically assessed. At the RAC meeting in March 2015, RAC 

recommended that data on repeat dose toxicity could be valuable to complete the toxicity profile of 

the substance and should therefore be requested from the dossier submitter.   
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Part B. 

 

SCIENTIFIC EVALUATION OF THE DATA 

 

1 IDENTITY OF THE SUBSTANCE  

1.1 Name and other identifiers of the substance 

Table 3:  Substance identity 

EC number: n.a. 

EC name: n.a. 

CAS number (EC inventory): - 

CAS number: 118134-30-8 

CAS name: 1,4-Dioxaspiro[4.5]decane-2-methanamine, 

8-(1,1-dimethylethyl)-N-ethyl-N-propyl- 

IUPAC name: 8-tert-butyl-1,4-dioxaspiro[4.5]decan-2-

ylmethyl(ethyl)(propyl)amine (ISO) 

N-{[8-(1,1-dimethylethyl)-1,4-

dioxaspiro[4.5]dec-2-yl]methyl}-N-

ethylpropan-1-amine  

CLP Annex VI Index number: 612-150-00-X 

Molecular formula: C18H35NO2 

Molecular weight range: 297.5 g/mol 
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Structural formula: 

 

 

 

 

 

 

 

„cis“ = diastereomer A     “trans” = diastereomer B 

equatorial/axial (ea) configuration    equatorial/equatorial (ee) configuration 

1.2 Composition of the substance 

The confidential information can be found in the “Confidential Annex” or the technical dossier. 

Table 4:  Constituents (non-confidential information) 

Constituent Typical concentration Concentration range Remarks 

spiroxamine Min. ≥ 94.0 %   

 

Current Annex VI entry: 612-150-00-X 

Table 5:  Impurities (non-confidential information) 

Impurity Typical concentration Concentration range Remarks 

confidential    not relevant for 

classification 

 

Current Annex VI entry: 

Table 6:  Additives (non-confidential information) 

Additive Function Typical concentration Concentration range Remarks 

confidential      

 

Current Annex VI entry: 

1.2.1 Composition of test material 

For significant impurities see confidential annex. 
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Physico-chemical properties 

See the CLH proposal submitted in 2014. 
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2 HUMAN HEALTH HAZARD ASSESSMENT  

2.1 Specific target organ toxicity – repeated exposure 

The following information was extracted from the toxicology chapter of the assessment report 

prepared for the Annex-I-renewal procedure (i.e., Vol. 3, chapter B.6). This chapter was also part of 

the technical dossier initially submitted by the DS.  

2.1.1 Non-human information 

2.1.1.1 Short-term toxicity studies 
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2.1.1.2 Long-term toxicity and carcinogenicity studies 
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2.1.1.3 Reproductive and developmental toxicity studies 
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2.1.1.4 Neurotoxicity studies 

 



CLH REPORT FOR SPIROXAMINE 

 84 



CLH REPORT FOR SPIROXAMINE 

 85 



CLH REPORT FOR SPIROXAMINE 

 86 



CLH REPORT FOR SPIROXAMINE 

 87 



CLH REPORT FOR SPIROXAMINE 

 88 



CLH REPORT FOR SPIROXAMINE 

 89 

 

2.1.2 Human information 
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2.1.3 Other relevant information 

No other relevant information was submitted by the applicant in the PPP procedure. Information 

and data on spiroxamine’s properties after acute exposure is summarised in section 2.2. 

2.1.4 Summary and discussion of repeated dose toxicity studies 



CLH REPORT FOR SPIROXAMINE 

 94 



CLH REPORT FOR SPIROXAMINE 

 95 



CLH REPORT FOR SPIROXAMINE 

 96 

 

[…] 



CLH REPORT FOR SPIROXAMINE 

 97 



CLH REPORT FOR SPIROXAMINE 

 98 



CLH REPORT FOR SPIROXAMINE 

 99 

 

2.1.5 Summary and discussion of repeated dose toxicity findings relevant for classification 

as STOT RE according to CLP Regulation 

Selected toxicological findings and the criteria for classification for specific target organ toxicity – 

repeated exposure are summarised in Table 7. 

Table 7: Selected toxicological results (at dose levels below the guidance values) in 

comparison with criteria of specific target organ toxicity – repeated exposure 

Toxicological result CLP criteria 

28-d feeding study in rats: 

100 ppm (10.8 / 12.2 mg/kg bw/d): 

liver weight ↑; steatosis of 

hepatocytes; hyperkeratosis of 

oesophagal mucosa 

300 ppm (33.6 / 35.6 mg/kg bw/d): 

liver enzyme induction; hyperplasia 

of bladder epithelium 

 

28-d gavage study in rats: 

10 mg/kg bw/d: 

clinical symptoms 

30 mg/kg bw/d: 

liver enzyme induction; kidney 

weight ↑ 

90 mg/kg bw/d: 

liver weight ↑; steatosis of 

hepatocytes; hyperkeratosis fore-

stomach mucosa; hyperplasia of 

bladder epithelium 

 

90-d feeding study in rats: 

125 ppm (9.3 / 13.2 mg/kg bw/d, 

m/f): 

hyperkeratosis epithelium 

oesophagus & fore-stomach, 

hyperplasia/hypertrophy 

oesophagus, slight liver enzyme 

induction 

625 ppm (54.9 / 75.14 mg/kg bw/d, 

m/f): 

Category 1 (H372): 

Substances that have produced significant toxicity in humans or  

that, on the basis of evidence from studies in experimental animals, can 

be presumed to have the potential to produce significant toxicity in 

humans following repeated exposure. 

Substances are classified in Category 1 for target organ toxicity (repeat 

exposure) on the basis of: 

reliable and good quality evidence from human cases or epidemiological 

studies; or observations from appropriate studies in experimental animals 

in which significant and/or severe toxic effects, of relevance to human 

health, were produced at generally low exposure concentrations.  

 

Equivalent guidance values for different study durations: 

Oral, rat:  

28-day: ≤ 30 mg/kg bw/d 

90-day: ≤ 10 mg/kg bw/d 

1-yr:  2.5 mg/kg bw/d 

2-yr:  1.25 mg/kg bw/d 

 

Dermal, rat or rabbit: 

28-day:  60 mg/kg bw/d 

90-day:  20 mg/kg bw/d 

 

Inhalation (dust/mist/fume), rat: 

28-day:  0.06 mg/(L * 6h * d) 

90-day:  0.02 mg/(L * 6h * d) 

 

Category 2 (H373): 

Substances that, on the basis of evidence from studies in experimental 

animals can be presumed to have the potential to be harmful to human 

health following repeated exposure.  
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body weight ↓; hyperkeratosis 

epithelium of tongue, hyperplasia of 

bladder epithelium, liver hyaline 

droplets 

 

90-d feeding study in mice: 

320 ppm (88.4 / 126.6 mg/kg bw/d, 

m/f): 

epidermal hyperplasia of auricles, 

hepatocellular hypertrophy & fatty 

changes 

 

90-d gavage study in mice: 

60 mg/kg bw/d: 

liver enzyme induction 

 

90-d feeding study in dogs: 

750 ppm (20.02 / 21.29 mg/kg 

bw/d, m/f): 

liver weight ↑, serum albumin ↓, 

ALP ↑,  

triglycerides ↓; minimal diffuse 

hepatocytomegaly 

 

110-d feeding study in dogs: 

Up to 500 ppm (16.2 / 15.1 mg/kg 

bw/d, m/f, highest dose tested): 

No adverse effects reported 

 

1-yr feeding study in dogs: 

1000 ppm (28.03 / 25.84 mg/kg 

bw/d, m/f): 

cataracts, hepatocytomegaly, 

albumin ↓;  

triglycerides ↓ 

 

2-yr study in rats: 

Effect levels were above guidance 

values 

 

18-mo feeding studies in mice: 

Effect levels were above guidance 

values 

 

2-generation feeding study in rats 

(Pickel, 1993): 

80 ppm (9.19 / 10.59 mg/kg bw/d, 

m/f): 

Hyperkeratosis, feed intake ↓ 

300 ppm (35.88 / 41.85 mg/kg 

bw/d): 

Additionally, clinical chemistry 

alterations, organ wt changes, bw ↓, 

clinical signs in offspring 

 

2-generation feeding study in rats 

(Milius, 2008): 

300 ppm (21.0 / 24.5 mg/kg bw/d): 

bw gain ↓, APTT ↑, hyperkeratosis 

in oesophagus, delayed 

Substances are classified in category 2 for target organ toxicity (repeat 

exposure) on the basis of observations from appropriate studies in 

experimental animals in which significant toxic effects, of relevance to 

human health, were produced at generally moderate exposure 

concentrations. 

Guidance dose/concentration values are provided below in order to help 

in classification. 

In exceptional cases human evidence can also be used to place a 

substance in Category 2. 

 

Equivalent guidance values for different study durations: 

Oral, rat:  

28-day: 30 < C ≤ 300 mg/kg bw/d 

90-day: 10 < C ≤ 100 mg/kg bw/d 

1-yr: 2.5 < C  25 mg/kg bw/d 

2-yr: 1.25 < C  12.5 mg/kg bw/d 

 

Dermal, rat or rabbit: 

28-day: 60< C  600 mg/kg bw/d 

90-day: 20 < C  200 mg/kg bw/d 

 

Inhalation (dust/mist/fume), rat: 

28-day: 0.06 < C  0.6 mg/(L * 6h * d) 

90-day: 0.02 < C  0.2 mg/(L * 6h * d) 
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development in offspring 

 

Developmental gavage studies in 

rats (main and range-finding): 

100 mg/kg bw/d: 

Feed intake ↓, bw gain ↓, clinical 

signs 

150 mg/kg bw/d:  

clinical signs, mortality (21/25, GD 

11 to 16) 

250 mg/kg bw/d: 

mortality (5/5, GD 10 and 13) 

 

Developmental gavage studies in 

rabbits (main and range-finding): 

80 mg/kg bw/d: 

Feed intake ↓, bw gain ↓, mortality 

(1/15) 

100 mg/kg bw/d: 

mortality (1/3, gastric ulcer) 

 

90-d neurotoxicity study in rats: 

155 ppm (10.6 / 11.1 mg/kg bw/d, 

m/f): 

hyperkeratosis epithelia  

700 ppm (48.5 / 50.6 mg/kg bw/d, 

m/f): 

hyperkeratosis epithelia, bw gain ↓, 

urothelial hyperplasia in urinary 

bladder, 1 mortality (wk 13) 

 

 

3-wk dermal studies in rats: 

0.5 mg/kg bw/d, 1 mg/kg bw/d, 5 

mg/kg bw/d:  

irritation related skin findings 

(erythema, swelling, hardening, 

cracking); no adverse systemic 

effects reported up to 5 mg/kg bw/d 

(highest dose tested) 

 

Dermal developmental study in 

rats: 

5 mg/kg bw/d and above: 

Skin irritation 

80 kg bw/d: 

bw gain ↓ 

 

 

4-wk inhalation study in rats: 

87.0 mg/m
3
 air: 

irritation-related findings in the 

respiratory tract; increase of 

polymorphonuclear granulocytes; 

haemoglobin ↓  

518.4 mg/m
3
 air: 

irritation-related findings in 

respiratory tract and eyes; liver 

weight ↑, body weight ↓, clinical 

chemistry (liver related), urinary 
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bladder (hyperplasia) 

 

2.1.6 Comparison with criteria of repeated dose toxicity findings relevant for classification 

as STOT RE  

Some (groups of) findings were reported consistently in several studies. Their relevance for 

classification is discussed in the following.  

 

Mortality was described in several dose groups of the dose-range finding developmental toxicity 

studies in rats after oral exposure and in the 90-d neurotoxicty study in rats. In the developmental 

toxicity studies in rats, the test material was formulated in 0.5 % v/v aqueous Cremophor and 

administered in a volume of 10 mL/kg bw. In the 28-d gavage study in rats, the test material was 

formulated in 2 % v/v aqueous Cremophor EL and administered in a volume of 10 mL/kg bw. It is 

noted that the highest dose tested in the 28-d gavage study in rats (i.e., 90 mg/kg bw/d) was lower 

than the dose levels which induced mortality in gravid rats (i.e., 150 and 250 mg/kg bw/d). In the 

90-d neurotoxicty study in rats, one male treated with 700 ppm (48.5 mg/kg bw/d) died in study 

week 13. 

Dams in dose-range finding developmental toxicity studies were treated from gestation days (GD) 6 

to 15 and found dead as listed below: 

Dose level: 150 mg/kg bw/d 250 mg/kg bw/d 

Females in dose group 25 5 

Dams died on:   

GD 10 0 3 

GD 11 2 0 

GD 12 3 0 

GD 13 6 2 

GD 14 3 0 

GD 15 6 0 

GD 16 1 0 

Total number 21 5 

 

Acute oral LD50 values determined in rats were in the range of 500 and 600 mg/kg bw/d in females 

or males, respectively (for details, see section 2.2). In this study, mortality was observed at dose 

levels of 500 mg/kg bw and above and occurred within hours after administration. At the next lower 

dose level of 100 mg/kg bw, no mortality was reported. Similarly, in the acute neurotoxicity study 

in rats (range-finding part), no mortality was reported after administration of 200 mg/kg bw but at 

300 mg/kg bw (1 male and 1 female of 5 animals per sex) and 400 mg/kg bw (3 males and 3 

females of 5 animals per sex). 

Hence a specific mechanism leading to mortality after repeated exposure can neither be excluded 

nor confirmed. Dose levels inducing mortality were below the guidance values for category 2 but 

above those for category 1 (when adjusted for 28-d study duration). Mortality is considered to be a 

severe finding which may lead to classification with STOT-RE. 

 

Ocular findings in dogs were reported at dose levels of 1000 ppm (28.03 / 25.84 mg/kg bw/d) and 

above. At study termination after 1 year of treatment, two males had evidence of bilateral sub 
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capsular clouding and cataracts and one female had bilateral lens opacity (cataracts). At the higher 

dose level, such findings were observed earlier. In this study, four animals per sex and group were 

treated.  

These findings might be considered as “significant functional changes in the central or peripheral 

nervous systems or other organ systems, including signs of central nervous system depression and 

effects on special senses (e.g., sight, hearing and sense of smell)” or as “significant organ damage 

noted at necropsy and/or subsequently seen or confirmed at microscopic examination” (as listed in 

the classification criteria, section 3.9.2.7.1). The dose level of 1000 ppm is at the upper range of the 

guidance values for category 2 (i.e., 25 mg/kg bw/d, when adjusting for 1-yr study duration). 

However, it is noted, that these guidance values are not intended as strict demarcation values 

(classification criteria, section 3.9.2.9.8). 

 

Hyperkeratosis in tongue, oesophagus or fore-stomach was reported in several repeat dose studies 

after oral or inhalation exposure in dose levels compatible with both category 1 or category 2. 

Hyperplasia/hypertrophy was also observed in some of these organs and in urinary bladder (90-d 

feeding study in rats and 90-d neurotoxicity study in rats).  

These findings might be discussed to be related to the skin irritant effect of spiroxamine, which was 

observed in a skin irritation study in rabbits (exposure to 500 µL/6 cm², Märtins, 1990, for details, 

see section 2.2). According to another report (Shelanski, 2001, for details, see section 2.2), gross 

skin changes were observed in humans after application of spiroxamine solutions in concentrations 

of 0.3 % or 1.02 % under occlusive conditions. Under these conditions, concentrations of 0.2 % 

(i.e., 75 µg/cm²) did not induce gross skin changes. However, the mechanistic correlation of bladder 

findings with irritating properties was not demonstrated. 

Hyperplasia of urinary bladder epithelium did not progress to bladder carcinoma in the submitted 

long-term studies. 

Observed findings of hyperkeratosis and hyperplasia/hypertrophy might be considered a 

“significant organ damage noted at necropsy and/or subsequently seen or confirmed at microscopic 

examination” (as listed in the classification criteria, section 3.9.2.7.1) as the barrier function of the 

respective epithelia may be weakened by these effects. 

Considering that the test material was formulated in feed, it is conceivable that the concentration 

was lower than the area doses that induced dermal irritation. Guidance on Application on the CLP 

Criteria (Version 4.0, November 2013) advises in chapter 3.9.2.5.1 on the classification of 

irritating/corrosive substances for STOT-RE. Regarding evaluation of corrosive substances, it is 

stated there:  

“… In such cases, it has to be evaluated whether the severe effect is a reflection of true 

repeated exposure toxicity or whether it is in fact just acute toxicity (i.e. corrosivity). 

One way to distinguish between these possibilities is to consider the dose level which 

causes the toxicity. If the dose is more than half an order of magnitude lower than that 

mediating the evident acute toxicity (corrosivity) then it could be considered to be a 

repeated-dose effect distinct from the acute toxicity. In this case, classification as 

specific target organ toxicant (repeated exposure) would be warranted even if the 

substance (or mixture) is also classified as acutely toxic and/or corrosive. 

In assessing non systemic effects caused by irritating/corrosive substances it should be 

kept in mind, that the guidance values /criteria for R48 in the DSD and later on those for 
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STOT-RE of the CLP were derived from acute toxicity criteria (lethality based) 

assuming that systemic effects show a time dependent increase of severity due to 

accumulation of toxicity and taking also adaptive and detoxification processes into 

account. The effect considered in this context was lethality. This indicates that 

classification was intended for the presence of severe health damage, only.” 

I.e., regarding the evaluation of irritating substances, the guidance is less clear. 

 

Liver findings were described in several studies in rats, mice and dogs after oral or inhalation 

exposure in dose levels compatible with both category 1 or category 2. However, the findings were 

considered to be not severe enough to support classification with STOT-RE. 

 

In summary, mortality was observed in oral developmental toxicity studies in rats at dose levels 

compatible with STOT-RE category 2. Ocular findings were observed in dogs at dose levels 

compatible with STOT-RE category 2. Hyperkeratosis in tongue, oesophagus or fore-stomach was 

reported in several repeat dose studies after oral or inhalation exposure in dose levels compatible 

with both category 1 or category 2. 

2.1.7 Conclusions on classification and labelling of repeated dose toxicity findings relevant 

for classification as STOT RE  

Considering the induction of mortality in rats and ocular findings in dogs, a classification with 

STOT-RE 2; H373 is proposed for spiroxamine.. 

It is less clear, whether the findings summarised above under “hyperkeratosis” were sufficiently 

severe to lead to classification. If regarded as sufficiently severe, , these hyperkeratosis-related 

findings may lead to a classification with STOT-RE 1 (H372). 

Considering the available species-route-duration combinations of the various studies, it seems to be 

not possible to conclude on specific routes for classification.  

As outlined in the initial CLH proposal, malformations (cleft palates) were observed in a 

developmental toxicity rat study at a dose level (100 mg/kg/day) which also caused slight maternal 

toxicity (reduced feed intake and decreased corrected body weight gain). Cleft palates were also 

noted in two range-finding studies in rats: at 100 mg/kg/day which also caused a slight reduction in 

maternal body weight gain as well as clinical signs; at 150 mg/kg/day in 2 out of the 4 surviving 

mothers. 

The induction of mortality in rat dams in the second range finding study, cannot explain the 

observed induction of malformations nor render them to be irrelevant, non-specific findings 

secondary to severe maternal toxicity. It is highlighted that the dose levels inducing malformations 

were similar to and lower than the dose levels inducing mortality.  

Similarly, there is no known correlation between observed hyperkeratosis (and related findings) and 

the observed induction of malformations. Hence, it is unlikely that hyperkeratosis (and related 

findings) would render the malformations as irrelevant, non-specific findings secondary to severe 

maternal toxicity. 
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In the available toxicity studies with repeat administration, no effects were reported which would be 

sufficient for classification as a reproductive toxicant. Similarly, no reproducible findings sufficient 

for classification as a reproductive toxicant were reported in the reproductive toxicity studies. 

 

2.2 Additional information: Acute toxicity studies 

To support the evaluation of effects seen in repeat dose toxicity studies and their distinction from 

findings reported in acute toxicity studies, the following information was extracted from the 

toxicology chapter of the assessment report prepared for the Annex-I-renewal procedure (i.e., Vol. 

3, chapter B.6). This chapter was also part of the technical dossier initially submitted by the DS.  
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3 ENVIRONMENTAL HAZARD ASSESSMENT 

Not evaluated in this report, see the 2014 CLH report. 

 


