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Conclusion

• Synthetic cannabinoids (SCs) continue to be the most prevalent group of new psychoactive substances monitored in the EU with increasing chemical diversity, comprising 179
cannabimimetic compounds detected since 2008 [1]. The enhanced psychotropic potency and toxicity of most SCs relative to the classic cannabinoid delta-9-THC in Cannabis
products underlines the inherent danger that may arise from their use, which is often associated with severe intoxications and fatalities.

• Wastewater-based epidemiology (WBE) can be employed for estimation of illicit drug consumption at the population level. After consumption, the drugs or their metabolites
are urinary excreted and enter the sewage system. Thus, the fate of selected analytes in sewage water needs to be investigated to estimate the applicability as sewage
biomarkers for WBE studies or to determine stable transformation products.

• Since only few sewage stability data on synthetic cannabinoids are known to date [2, 3], the present work demonstrates the first comprehensive stability study of 
synthetic cannabinoids and some of their human metabolites in wastewater effluent and activated sludge [4].

Sample preparation
• Inoculum: 95% wastewater treatment plant 

effluent and 5% activated sludge (w/w) 
• Conditions: light exclusion, aerobic conditions,

ambient temperature (20°C- 25°C),
original pH of the wastewater (pH 7.47)

• Besides inoculum spiked with active substance
(biotransformation experiment), four control assays
were prepared: aeration control, blank, bioactivity
control and non-active assay

Selected substances
5F-ADB
5F-ADB-ester hydrolysis 
product
5F-PB-22
PB-22 N-pentanoic acid
Cumyl-PeGaClone
AMB-FUBINACA
MDMB-CHMCZCA
EG-018

• Sample collection proceeded over a
period of 30 days with subsequent
acetonitrile addition to inhibit further
degradation of the analytes after
sampling

LC-MS/MS analysis

Filtration (0.2 µm filter) 
+ internal standard addition

2. Blank
(only inoculum)

1. aeration
control

3. Bioactivity control
inoculum

+ sodium benzoate
(100 mg/L)

4. Non-active assay
inoculum

+ substance (10 mg/L) 
+ NaN3 (10 g/L)

5. active substance assay
inoculum
+ substance (10 mg/L) 

Stability profiles of 5F-ADB and its metabolite 5F-ADB ester hydrolysis product

• Considering the typical in-sewer retention times, the majority 
of the selected synthetic cannabinoids (SCs) can be considered 
as recalcitrant in sewage with typically 60 - 95% still present 
after 24 h

• Stability profiles of SCs in sewage are rather controlled by 
physico-chemical processes such as hydrolysis or adsorption

• Human metabolites of SCs are more prone to microbial 
degradation compared to their parent substances 

• Further transformation products identified via HR-MS [4]                                        

• Cumyl-PeGaClone features a high 
sewage stability profile (n=1)

• Carbazole derivatives EG-018 and 
MDMB-CHMCZCA exhibit similar 
stability profiles as   Cumyl-
PeGaClone

• AMB-FUBINACA showed a rapid 
decline in both assays (n=1) and   
primary transformation was 
completed after 6d

• Concentration decrease by 90% 
was observed already after 24 h 

• As such, AMB-FUBINACA repre-
sents the most unstable SC 
investigated in this study

Stability profile of AMB-FUBINACA
Stability profile of Cumyl-PeGaClone
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Stability profiles of 5F-PB-22 and its metabolite  PB-22 N-pentanoic acid 

• Similar transformation kinetics (active/non-active; n=3) of 5F-PB-22 observed
• The human metabolite PB-22 N-pentanoic acid revealed a further biotransformation 

step, which was completed after 30 days (n=3)                                      

• Continuous concentration decrease in both experiments (n=3) with more pronounced 
microbial degradation of the human metabolite (5F-ADB ester hydrolysis product)                                         
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Biotransformation of synthetic cannabinoids and

selected human metabolites in sewage water


