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Challenges for Enforcement

• Mixtures of chemicals

• Identification of chemicals present
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• Use data to classify mixture

• Use classification to determine labelling 
requirements



Identification problems

• Known mixtures:
– Product specification
– MSDS
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Known mixtures

• Relatively easy to confirm composition 
– But often labour intensive
– Require bespoke methods
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Unknown mixtures

• More difficult:
– Literature searches
– Screening methods
– Various techniques
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– Various techniques
– gc/ms, lc/dad, IR, UV

• Quantitation 



Quantitation issues

• Methods can be difficult to validate
• Access to reference materials
• Method performance
• Critical levels
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• Critical levels



Classification 

• June 1st 2015

Mixtures classified to CLP
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Classification to CLP

• Simple case
• Mixture of chemicals
• Only one classified as dangerous
• Nicotine 
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• Nicotine 
– E-cigarettes
– E-liquids



Typical products

• Mixtures of glycerol and propylene glycol 
with flavours and nicotine at 
concentrations:

• 0 – 36 mg/ml
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• 0 – 36 mg/ml
• 0 – 3.6% (w/v)
• (Rarely 7.2% w/v)



(c) Chris Hunt Edinburgh City 
Council

12



Pure nicotine classification

• Acute oral toxicity cat 3
• Acute dermal toxicity cat 1
• Aquatic chronic cat 2
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Nicotine toxicity

• 60 mg lethal dose 
• Gives rise to LD50 of 1 mg/kg bw
• But evidence suggests it is not that toxic

– Arch Toxicol (2014) 88:5-7
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– Arch Toxicol (2014) 88:5-7
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Acute Toxicity Estimate (ATE)
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Acute Toxicity Estimate (ATE)
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• Acute oral cat 3 implies ATE between 50 and 300 mg/kg bw
• Acute dermal cat 1 implies ATE less than 50 mg/kg bw 



Acute Toxicity Estimate (ATE)

• Table 3.1.2 indicates that for ATE in the 
range 0 – 50 a value of 5 should be used.

• Worst case
– Oral ATE 50
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– Oral ATE 50
– Dermal ATE 5



Classification!

• Formula 3.1.3.6.1
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Classification

• ATE (mix) = (100 x ATE (nicotine) )/C 
• Using ATE (nicotine) of 50 and nicotine 

concentration 2.5%
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• ATE (mix) = (100 x 50) / 2.5
• ATE (mix) = 2000



Classification

• ATE 2000 equates to classification:
– Acute oral cat 4 (from table 3.1.1)
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Classification

• Using ATE of 5 for dermal toxicity
• ATE (mix) = 200

• ATE 200 equates to classification:
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• ATE 200 equates to classification:
– Acute dermal cat 3 (from table 3.1.1)



Classification

• 2.5% nicotine solution
– Acute oral cat 4
– Acute dermal cat 3

(c) Chris Hunt Edinburgh City 
Council

23



Environmental effects

• Table 4.1.0

• indicates aquatic chronic cat 2 = 1-10 mg/l 
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Environmental effects

• Summation method in 4.1.3.5.5
• nicotine cont exceeds 2.5%:
• classified as aqu chr cat 3.
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• If less than 2.5% aqu chr cat 4



Labelling 
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labelling

• Table 3.1.3 gives:

• Warning symbols 
• Hazard statements
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• Hazard statements
• Precautionary statements



Classification dependant on 
ATE value

oral toxicity dermal toxicity

mg/ml % ATE = 1 ATE = 50 ATE = 5

class class class
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0 0
n/c n/c n/c

6 0.6 cat3 oral n/c cat3 dermal

12 1.2 cat3 oral n/c cat3 dermal

25 2.5 cat2 oral cat4 oral cat3 dermal

70 7 cat2 oral cat4 oral cat2 dermal



Labelling
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Labelling
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Thanks!

Chris Hunt
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Edinburgh City Council


