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Table S1. Composition of experimental feeds used throughout the exposure period

Sample (g) Control I Control II PS-HBCDfree PS-HBCDlow PS-HBCDhigh HBCDonly

Feed pellets 3 200.0 3 104.0 3 136.0 3 136.0 3 136.0 3 103.4
PS-HBCDfree particles – – 64.0 – – –
PS-HBCDlow particles – – – 64.0 – –
PS-HBCDhigh particles – – – – 64.0 –
Blend – 96.0 – – – –
Blend-HBCD – – – – – 96.6
Purified water 60.0 160.0 60.0 60.0 60.0 160.0
Total 3 260.0 3 360.0 3 260.0 3 260.0 3 260.0 3 360.0

Commercial feed pellets (EFICO Enviro 921, 3 mm; Biomar, Denmark) were used as cores that were coated by liquid-
addition powder coating technology with suitable material (PS microparticles, Blend, Blend-HBCD). The coating mate-
rial “Blend-HBCD” was prepared by mixing Starch 1500® (Colorcon, USA), Aerosil® 200 (Evonik Industries, Germany) 
and HBCD, whereas “Blend” contained a mix of Starch 1500® and Aerosil® 200 only. In the end of the coating process, 
purified water was completely evaporated from all the feed pellets
HBCD = hexabromocyclododecane; HBCDonly = feed containing only HBCD in 1.0 mg/g concentration; PS = polystyrene; 
PS-HBCDfree = polystyrene microparticles without HBCD concentration; PS-HBCDhigh  = polystyrene microparticles 
with 1.0 mg/g concentration of HBCD; PS-HBCDlow =  polystyrene microparticles with 0.2 mg/g concentration of HBCD
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Table S3. Results of HPLC determination of the mass concentration of HBCD in a sample of PS particles with-
out HBCD addition (PS-HBCDfree); PS particles with 0.2 mg/g of HBCD (PS-HBCDlow); PS particles with 1.0 mg/g 
of HBCD (PS-HBCDhigh)

Sample Mass concentration of HBCD in PS (% w/w) Mass concentration of HBCD in PS (mg/g)
PS-HBCDfree – –
PS-HBCDlow 0.023 7 ± 0.000 9 0.237
PS-HBCDhigh 0.118 4 ± 0.002 5 1.184

HBCD = hexabromocyclododecane; HBCDonly = feed containing only HBCD in 1.0 mg/g concentration; PS = polystyrene; 
PS-HBCDfree = polystyrene microparticles without HBCD concentration; PS-HBCDhigh  = polystyrene microparticles 
with 1.0 mg/g concentration of HBCD; PS-HBCDlow =  polystyrene microparticles with 0.2 mg/g concentration of HBCD

Table S4. Physico-chemical properties of feeds used throughout the adaptation (commercial feed pellets EFICO 
Enviro 921, 3 mm; Biomar, Denmark ~ cores) and the exposure period

Parameter (unit) Cores Control I Control II PS-HBCDfree PS-HBCDlow PS-HBCDhigh HBCDonly

Friability (%) 0.52 0.37 1.34 0.63 0.78 0.54 1.24
Bulk density 
(g/ml) 0.49 ± 0.01 0.56 ± 0.00 0.51 ± 0.02 0.53 ± 0.01 0.54 ± 0.02 0.54 ± 0.01 0.50 ± 0.00

Tapped density 
(g/ml) 0.52 ± 0.01 0.58 ± 0.01 0.53 ± 0.00 0.56 ± 0.00 0.57 ± 0.00 0.57 ± 0.00 0.52 ± 0.01

Hausner ratio 1.05 1.04 1.04 1.05 1.06 1.07 1.04

Minimal mass 
(mg) 21.30 24.93 2.20 23.40 24.40 23.00 25.90

Maximal mass 
(mg) 23.80 28.70 28.80 26.80 28.90 27.60 28.60

Average mass 
(mg) 22.61 ± 0.81 24.93 ± 1.74 27.21 ± 1.16 25.13 ± 1.12 26.44 ± 1.36 25.52 ± 1.48 27.07 ± 0.87

RSD of mass (%) 3.58 6.98 4.26 4.46 5.14 5.80 3.21

Pycnometric 
density (g/ml) 1.22 ± 0.01 1.22 ± 0.00 1.21 ± 0.00 1.21 ± 0.00 1.21 ± 0.00 1.23 ± 0.00 1.21 ± 0.00

Charge (nC) 0.76 ± 0.10 0.56 ± 0.09 –4.13 ± 0.26 –0.10 ± 0.04 –1.24 ± 0.21 –0.47 ± 0.10 –5.77 ± 0.36

Moisture content 
(%) 1.30 ± 0.04 0.59 ± 0.11 0.89 ± 0.11 0.79 ± 0.10 0.72 ± 0.05 0.66 ± 0.06 1.45 ± 0.11

Perimeter (mm) 14.29 13.55 14.47 15.06 14.81 14.92 14.44
Length (mm) 4.82 4.33 4.69 5.14 5.01 5.11 4.78
Width (mm) 2.37 2.65 2.60 2.40 2.42 2.36 2.51

Maximal 
projection (mm) 4.41 4.35 4.46 4.48 4.44 4.43 4.42

Minimal 
projection (mm) 3.34 3.48 3.59 3.62 3.60 3.54 3.49

HBCD = hexabromocyclododecane; HBCDonly = feed containing only HBCD in 1.0 mg/g concentration; PS = polystyrene; 
PS-HBCDfree = polystyrene microparticles without HBCD concentration; PS-HBCDhigh  = polystyrene microparticles 
with 1.0 mg/g concentration of HBCD; PS-HBCDlow =  polystyrene microparticles with 0.2 mg/g concentration of HBCD
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Figure S1. Optical microscope images of pure PS particles without HBCD – PS-HBCDfree group (A, B); and images 
of PS particles containing 0.2 mg/g – PS-HBCDlow group (C, D) and 1.0 mg/g HBCD – PS-HBCDhigh group (E, F). 
Magnification 100× with a scale of 500 µm (left), and 300× with a scale of 200 µm (right)
HBCD = hexabromocyclododecane; HBCDonly = feed containing only HBCD in 1.0 mg/g concentration; PS = polystyrene; 
PS-HBCDfree = polystyrene microparticles without HBCD concentration; PS-HBCDhigh  = polystyrene microparticles 
with 1.0 mg/g concentration of HBCD; PS-HBCDlow =  polystyrene microparticles with 0.2 mg/g concentration of HBCD

(A) (B)

(C) (D)

(E) (F)
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Figure S2. Electron microscope images of pure PS particles without HBCD – PS-HBCDfree group (A, B, C); and 
images of PS particles containing 0.2 mg/g – PS-HBCDlow group (D, E, F) and 1.0 mg/g HBCD – PS-HBCDhigh group 
(G, H, I). Magnification 150× with a scale of 500 µm (left); magnification 500× with a scale of 100 µm (middle); and 
magnification 1 000× with a scale of 80 µm (right)
HBCD = hexabromocyclododecane; HBCDonly = feed containing only HBCD in 1.0 mg/g concentration; PS = polystyrene; 
PS-HBCDfree = polystyrene microparticles without HBCD concentration; PS-HBCDhigh  = polystyrene microparticles 
with 1.0 mg/g concentration of HBCD; PS-HBCDlow =  polystyrene microparticles with 0.2 mg/g concentration of HBCD

(A) (B) (C)

(D) (E) (F)

(G) (H) (I)
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Figure S3

Figure S3. SEM images of the feeds used throughout the adaptation (commercial feed pellets ~ cores) and the expo-
sure period. (A) Control I; (B) Control II; (C) PS-HBCDfree (i.e. PS 2 g/kg); (D) PS-HBCDlow (i.e. PS 2 g/kg with HBCD 
0.2 mg/g); (E) PS-HBCDhigh (i.e. PS 2 g/kg with HBCD 1.0 mg/g); (F) HBCDonly (i.e. HBCD 1.0 mg/g)
HBCD = hexabromocyclododecane; HBCDonly = feed containing only HBCD in 1.0 mg/g concentration; PS   polystyrene; 
PS-HBCDfree = polystyrene microparticles without HBCD concentration; PS-HBCDhigh  = polystyrene microparticles 
with 1.0 mg/g concentration of HBCD; PS-HBCDlow =  polystyrene microparticles with 0.2 mg/g concentration of HBCD

(A)

(B) (C)

(D) (E)

(F)
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Figure S4. Representative histological pictures of the liver of O. mykiss after six weeks of oral exposure to PS particles 
(PS-HBCDfree), HBCD (HBCDonly) or their combination – PS-HBCDlow (i.e. HBCD in c = 0.2 mg/g) and PS-HBCDhigh 
(i.e. HBCD in c = 1.0 mg/g)
Control group without pathological findings except for mild congestion (A); mild congestion and widespread dystrophy in 
PS-HBCDfree group (B); mild congestion and focal dystrophy in PS-HBCDlow group (C); mild congestion and widespread 
dystrophy in PS-HBCDhigh group (D); mild congestion and widespread dystrophy in HBCDonly group (E). Magnification 
100–200×, n = 6/group

(A) (B)

(C) (D) (E)
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Figure S5. Representative histological pictures of the cranial kidney of O. mykiss after six weeks of oral exposure to 
PS particles (PS-HBCDfree), HBCD (HBCDonly) or their combination – PS-HBCDlow (i.e. HBCD in c = 0.2 mg/g) and 
PS-HBCDhigh (i.e. HBCD in c = 1.0 mg/g)
Mild tissue congestion and local pigment deposits in control (A); PS-HBCDfree (B); and PS-HBCDlow (C); higher pres-
ence of pigment deposits in PS-HBCDhigh (D); and especially HBCDonly group (E). Magnification 100–200×, n = 6/group

(C) (D) (E)

(A) (B)
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