Supporting Information

Determining the Properties that Govern Selective Ingestion and Egestion of Microplastics

by the Blue Mussel (Mytilus edulis) and Eastern Oyster (Crassostrea virginica)

Kayla Mladinich!”, Bridget A. Holohan'!, Sandra E. Shumway', Kevin Brown? & J. Evan Ward'

'Department of Marine Sciences, University of Connecticut, Groton, Connecticut 06340, United

States

? Department of Pharmaceutical Sciences and Department of Chemical, Biological, and

Environmental Engineering, Oregon State University, Corvallis, Oregon 97331, United States

* Author for correspondence: kayla.mladinich@uconn.edu

Number of Pages: 7

Number of Tables: 2

Number of Figures: 3

S1



Figure S1. SEM images of particles used in selection assays. A. polyethylene microspheres

(median diameter 26 um) B. polystyrene microspheres (median diameter 31 um) C. polyester

fibers (median length 65 um) D. nylon fibers (median length 70 um).
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Figure S2. uFTIR spectra of polyester fibers (A) and nylon fibers (B) used in the exposure

experiments and their associated library matches that were obtained using the OMIC software

and Polymer Kit 1.0 spectrum library.*®
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Figure S3. uFTIR spectra of polyethylene spheres (A) and polystyrene spheres (B) used in the
exposure experiments and their associated library matches that were obtained using the OMIC

software and Polymer Kit 1.0 spectrum library.*®
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Table S1. Shape and physicochemical characteristics of each polymer and particle type used in the exposure assays. Values are means

+ standard deviations of area, aspect ratio, circularity, convexity, convex-hull area, convex-hull perimeter, major axis, minor axis,

perimeter, roundness, solidity, wettability (contact angle), and zeta potential measurements. The medians of the diameter

measurements are reported.

Polymer and Particle Type

Characteristic Nylon Polyester Polyethylene | Polystyrene
microfibers microfibers microspheres | microspheres
70 um 587 um* 1075 pm?* 65 um 500 um | 970 pm
Area (um) 1866.63 + 15247.55+ | 27294.09+ | 1033.52 + 7184.90 | 15050.37 | 521.87 + 778.3 +£23
391.58 3792.31 4672.42 239.73 + 2856 + 232.42
3678.04
Aspect ratio 2.23+£045 | 15.01 £3.51 | 22.63+ 491+1.27 | 3145+ |5856+ |1.04+0.05 |1
4.28 8.41 10.94
Circularity 0.65+0.06 | 0.13£0.03 |[0.08+0.02 |0.43+0.07 | 0.08+ 0.05 + 0.88+£0.05 |0.9+0.02
0.03 0.01
Convexity 096+0.02 |0.93+£0.03 [094+0.02 |0.96+0.01 |091=+ 0.92 + 0.96£0.02 |0.96+0.01
0.02 0.01
Convex-hull area | 2027.38 + 2539578 + | 5328194+ | 1189.55+ |24213.30 | 70855.20 | 542.43 + 799.91 +
429.95 10556.43 18842.37 280.20 + + 240.05 23.23
15671.01 | 21667.65
Convex-hull 182.69 £ 1141.73 + 1937.10 + 167.97 £ 973.23 £ | 1860.65 | 80.46 £ 100.52 +
perimeter 25.64 271.90 333.83 26.96 294.61 +281.96 | 23.28 1.49
Diameter (um) 30 30 30 15 15 15 26 31
Major axis (um) 72.74 £ 536.47 + 822.46 + 79.36 + 467.26 £ | 90496+ | 25.30+7.49 | 31.53+£0.47
14.75 112.43 129.30 14.54 142.215 | 139.45
Minor axis (um) | 32.62 =+ 36.06 +4.43 | 36.86 + 16.62 + 1499+ |[15.65+ |2441+£7.06 |31.42+0.47
1.41 5.10 2.83 2.38 231
Perimeter (um) 190.19 + 1237.77 + 2071.52 + 17529 + 1070.95 |2025.19 | 83.96+ 105.02 +
27.61 313.21 369.26 28.46 +334.64 | £313.20 | 25.12 1.71
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Roundness 047+£0.12 |0.07£0.01 |[0.05+0.01 |022+0.05 |0.115+ |0.12+ 097+£0.04 |1
0.03 0.03
Solidity 0.92+0.02 |0.64+0.12 |0.55+0.13 |0.87+0.04 |0.34+ 0.22 + 0.96+0.02 |097
0.09 0.06
Wettability 56.80" 56.80" 56.80" 69.30" 69.30" 69.30" 54.20" 112.90
(contact angle)
Zeta potential -14.20 -14.20 -14.20 -17 -17 -17 -10.50 -11.30

YNylon fiber lengths that were characterized for the model and used in a previous exposure study.*
'A small sheet was used to determine the wettability of the polymer as a uniform pad of these particles could not be made for proper

contact angle measurements.

S6



Table S2. The size and number of microfibers and microspheres offered to oysters and mussels

for each of the three experimental treatments

Treatment Size Number Total Number | Internal Exposure'
Range Offered Per Offered* (i.e., number
(um) Dose captured)
Fiber Sizes: Oyster Mussel
Polyester fibers
(median length, pm)
65 50-120 440 2640 183 (58) | 377 (58)
500 200- 55 330 63 (35) | 117(129)
1000
950 580- 30 180 52 (22) 62 (28)
1600
Fiber Types:
Nylon fibers &
polyester fibers
(median length, pm)
70 (nylon) 40-120 440 2640 172 360 (137)
(124)
65 (polyester) 50-120 440 2640 125 (97) | 432 (268)
Sphere Types:
Polyethylene spheres
& polystyrene spheres
(median diameter, pm)
31 (polystyrene) 30-32 405 2430 277 405 (246)
(131)
26 (polyethylene) 11-32 405 2430 419 623 (91)

(193)

#Note that number of fibers and spheres offered per dose and total number offered should be

considered nominal. Not all particles offered were drawn into the mantle cavity and captured by

the bivalves so the actual internal exposure was lower. The number of particles captured in each

size class is the total identified in pseudofeces and feces (intestinal and glandular). *In most

cases, 6 doses were offered to each bivalve; 'data are means + standard deviation in parentheses

(n=9-10 oysters; 10 mussels).
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