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1. SM Material and Methods.  

Determination of triclosan and methyl-triclosan in biofilm,  snails and water 

The determination of triclosan and methyl-triclosan in biofilm and snails was made with a 

method adapted from Santos et al. (in press). Briefly, 100 mg of freeze dried biofilm or 20 mg 

of freeze dried snails were extracted with 1 mL of citric buffer pH 4:ACN (1:1) using a mini bead 

beater (Vortex-Genie 2, MoBio Laboratorios, Inc, USA) with glass beads, previously acid-

washed. Samples were extracted at maximum speed for 10 min and then were centrifuged at 

11,000 rcf for 10 min. This extraction protocol was repeated three times and all supernatants 

were combined and evaporated under a gentle stream of nitrogen to remove the organic 

content. The evaporated extracts were diluted with 100 mL Mili-Q water and a clean-up step 

was performed by solid phase extraction (SPE). Oasis HLB cartridges (3cc, 60 mg were 

conditioned with 5 mL methanol and 5 mL Mili-Q water and then, the diluted sample was 

percolated through the cartridge at a flow rate of 1.0 mL/min. After that, the cartridges were 

washed with 6 mL Mili-Q water and dried under vacuum by 30 min. Finally, compounds were 

eluted with 6 mL methanol and the extracts were evaporated until dryness under a gentle 

stream of nitrogen. Biofilm and snails extracts were reconstituted with 1 mL and 250 µL of 

methanol, respectively. 

Triclosan and methyl-triclosan were analysed by on-line HS-SPME-GC-MS/MS using a 

methodology described elsewhere (Santos et al., in press). Briefly, 3.5 g sodium hydrochloride 

and 0.1 g di-sodium hydrogen phosphate dehydrate were weighted for a 20 mL amber 

headspace vial, and then 10 mL of water were placed. Different dilutions of the biota extracts 

have to be prepared, namely 1:100 for biofilm (analysis of triclosan and methyl-triclosan) and 

two dilutions for snails – 1:1000 and 1:50 for the analysis of triclosan and methyl-triclosan, 

respectively. In this way, methanolic extracts of biofilm or snails were diluted in 10 mL of 

water, by replacing the corresponding volume of water by the methanolic extract of biota. 

Then, 100 µL of a 10 µg/L aqueous mixture of isotopically labeled compounds (TCS-d3 and 

methyl-triclosan-d3) were added as internal standards and finally, 100 µL of acetic anhydride 

(derivatization reagent) were added and the vials were sealed with aluminum caps furnished 

with silicone/PTFE septa. The compounds were extracted using a 100 µm polydimethylsiloxane 

(PDMS) fiber from Supelco and the following conditions were used: samples were equilibrated 

in an incubator at 90 ºC, with continuous agitation, and then the fiber was exposed to the 

headspace for 15 min. Once finished the exposure step, the absorbent was transferred to the 

GC-MS/MS injector. Desorption of the compounds from the fiber was made at 280 ºC in the 

splitless mode. Triclosan and methyl-triclosan were analysed in a GC coupled to a triple 

quadrupole mass spectrometer (Thermo Fisher Scientific) under the following optimized 

conditions: the separation was carried out on a ZB1701 capillary column (30 m x 0.25 mm i.d. x 

0.25 µm film thickness) from Phenomenex and helium was used as carrier gas at a flow rate of 

1.0 mL/min. The GC oven program was the follow: 2 min at 60 ºC, then increasing by 30 ºC/min 

up to 200 ºC and held for 2 min. Then increasing by 40 ºC/min up to 280 ºC min and held for 4 

min. The mass spectrometer detector was operated with an electron ionization source (EI) 

with a voltage of 70 eV and source temperature at 250 ºC. Compounds were analysed in SRM 

mode and their identification was based on the selected ion fragments ratio and their 

retention time. 

Triclosan and methyl-triclosan were determined in water by on-line HS-SPME-GC-MS/MS 

according to Santos et al., (in press). Briefly, in a 20 mL amber headspace vial, where 3.5 g 

sodium hydrochloride and 0.1 g di-sodium hydrogen phosphate dehydrate were previously 

weighted, 10 mL of water sample were placed. Then, 100 µL of a 10 µg/L aqueous mixture of 

isotopically labeled compounds (TCS-d3 and methyl-triclosan-d3) were added as internal 

standards. Finally, 100 µL of acetic anhydride (derivatization reagent) were added and the vials 

were sealed with aluminum caps furnished with silicone/PTFE septa. For the quantification of 



triclosan water samples were diluted 1:10, while for methyl-triclosan a dilution of 1:1.25 was 

prepared. Then, water samples were extracted using a 100 µm polydimethylsiloxane (PDMS) 

fiber from Supelco using the on-line HS-SPME-GC-MS/MS method described previously. 

 

Table SM1 – Validation parameters (recoveries (n = 3), method detection and quantification 

limits (MDL, MQL)) of TCS and MeTCS in snail’s soft tissues (ng g-1, dry weight), mean ± 

standard deviation 

 Recovery (%) ± RSD 
MDL (ng/g) MQL (ng/g) 

100 ng/g 

Triclosan 64 ± 23 0.008 0.027 

Methyl-triclosan 57 ± 13 0.003 0.009 

 

Figure SM 1. Experimental units or mesocosms 

 

  



2. SM Results.  

 

Table SM2. Mean concentration of Triclosan and Methyl-triclosan in biofilm during the 

experiment in ng/g dry weight (n =3). MLOD = Below method detection limit. 

 TCS MeTCS 

Control <MLOD <MLOD 

C60 <MLOD <MLOD 

TCS 148.46 ±51.6 29.15 ± 12.2 

TCS + C60 144.21 ± 71.3 25.85 ± 10.5 

 

 

Table SM3. Number of organisms alive at the end of the 21 days in each replicate. Initial 

number of individuals at each replicate was 9. 

 

 C C60 TCS TCS + C60 

R1 6 6 8 7 

R2 6 7 8 7 

R3 9 8 4 8 

mean ± s.d. 7 ± 1.7 7 ± 1 6.67 ± 2.3 7.34 ± 0.58 

 

Table SM4. Reproductive parameters in each period of seven days: number of eggs 

sacs/individual, number of eggs/egg sac and number of eggs/ind. In bold, treatments 

significantly different after two-way ANOVA considering TCS and C60 as factors. Mean ± 

standard deviation (n = 3). 

  egg sac/ind. eggs/egg mass eggs/ind. 

week 2 Cont. 0.57 ± 0.08 18.95 ± 4.77 10.63 ± 1.29  
 C60  0.57 ± 0.39 21.33 ± 10.11 10.16 ± 4.48 
 TCS  0.68 ± 0.20 19.31 ± 9.90 11.80 ±3.90 
 TSC + C60  0.87 ± 0.38 17.59 ± 5.39 14.04 ± 2.74 

week 3 Cont. 1.37 ± 0.81 13.17 ± 4.01 19.25 ± 12.65 
 C60  1.07 ± 0.40 9.96 ± 2.88 10.69 ± 5.40 
 TCS 1.29 ± 0.62 16.15 ± 1.67 20.41 ± 8.14 
 TCS + C60  0.98 ± 0.60 18.90 ± 4.01 17.21 ± 8.12 

 

Table SM5. Grazing activity in each period of seven days expressed as percentage of area 

grazed/individual. In bold, treatments significantly different after two-way ANOVA considering 

TCS and C60 as factor as factors. Mean ± standard deviation (n = 3) 

 

 1st week 2nd week 3rd week 

Cont. 2.60 ± 0.39 2.05 ± 1.93 2.3 ± 1.7 

C60 4.95 ± 1.35 1.53 ± 0.83 3.86 ± 0.78 

TCS 2.79 ± 0.94 3.78 ± 2.27 2.85 ± 0.35 

TCS + C60 3.91 ± 0.59 1.69 ± 0.47 3.49 ± 1.21 



 


