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Table S1. Detailed descriptions of data mining methods for both the Aquatic Organisms and Human Health Toxicity of Microplastics Explorer (ToMEx) databases. 
	General Information

	Source
	Description of study source

Aquatic Organism Database
Koelmans (de Ruijter et al. 2020, doi: 10.1021/acs.est.0c03057)
Rochman (Bucci et al. 2020, doi: 10.1002/eap.2044)
Jacob (Jacob et al. 2020, doi: 10.1021/acs.est.9b05995)

Human Database
Search – Original literature search (ProQuest, 7/20/20)
He – (He et al. 2020, Table 1, doi: 10.1016/j.scitotenv.2020.138180)
Yong – (Yong et al. 2020, Table 2, doi: 10.3390/ijerph17051509)
Other – Unintentionally discovered relevant paper (e.g., Google alert)

Workshop – Manuscript added at the request of workshop participant

	DOI
	Manuscript DOI number

	Authors
	Last name of first author. If only 2 authors, both are listed. 

	Year
	Publication year

	Data Category #1: Test Organism

	Genus
	Genus of test organism or genus from which cell lined is derived

	Species
	Species of test organism or Species from which cell lined is derived

	Organism Group*
	Algae
Annelida
Bacteria
Cnidaria
Crustacea
Echinodermata
Fish
Insect
Mollusca
Nematoda
Plant
Rotifera

	Environment*
	Freshwater
Marine
Estuarine species listed as marine  

	Life Stage
	Early – Defined as embryonic or larval life stages
Juvenile – Described in the study as “juvenile”
Adult – Sexually mature organisms
In vitro experiments are reported as “NA”

	In vitro/In vivo
	In vitro
In vivo

	Sex
	Male
Female
In vitro experiments or in vivo experiments where sex is not listed are reported as “NA”

	Body Length
	Common species-specific body length (not age specific)

	Ingestible particle size
	Species specific maximum ingestible particle size (mm). Values sourced from Koelmans et al. 2020, Table S1 (doi: 10.1021/acs.est.0c02982). 

	Data Category #2: Experimental Parameters

	Exposure Route
	Description of how plastics and/or chemicals were introduced to organisms. 

Aquatic Organism Database: 
Water: Dissolved in water or other aqueous media. If plastics are introduced at feeding time but not wrapped in food this descriptor is used.
Food: Incorporated into food. This designation is only used when particles are wrapped in food.
Sediment: Mixed into sediment. If an organism derives nutrition from sediment, this descriptor is still used rather than food.
Human Database: 
Dermal: Directly applied to skin
Drinking water: Dissolved in drinking water (ad libitum)
Food: Incorporated into food. This designation is only used when particles are wrapped in food.
Gavage
Inhalation
Intratracheal instillation 
IV Injection

In vitro experiments are reported as “NA” as it is assumed that cells are exposed via media.

	Leachate
	Yes – Organisms are only exposed to leachate derived from plastics and not physical particles
No – All other studies

	Mix
	Yes – Organisms are exposed to a mixture of plastics simultaneously
No – All other studies

	Study Type*
	Lab – Experiments are performed in the laboratory
Mesocosm – Experiments are performed in the field under controlled conditions 

	Negative Control
	Yes – A treatment without particles and/or leachate (e.g., clean water) was used
No – Design does not include a treatment without particles

	Reference Particle
	Yes – A treatment with a non-plastic particle was used (e.g., kaolin)
No – Design does not include a treatment with non-plastic particles

	Exposure Media
	Test media used in exposure

	Exposure Solvent
	Test solvent used in exposure. If no solvent is used, this category is reported as “NA.”

	Exposure Detergent
	Test detergent used in exposure. If no detergent is used, this category is reported as “NA.”

	Exposure Media pH
	Reported pH of test media. If pH is not reported, this category is designated as “NA.”

	Exposure Media Salinity
	Reported salinity of test media. If salinity is not reported, this category is designated as “NA.”

	Exposure Media Temperature
	Reported temperature of the test media. If temperature is not reported, this category is designated as “NA.”

	Exposure Duration
	Numeric value for length of exposure period in days.

	Acute/Chronic
	Designation of acute or chronic exposure. See assessment factor description for more details. 

	Treatment Groups
	Numeric value for the number of treatment groups or doses used for a given condition. The negative control and positive control groups are not used in this count.

	Replicates 
	Number of times the experiment was replicated.

	Sample Size
	Sample size per replicate. If the sample sizes are different amongst replicates, the average is reported. 

	Dosing Frequency
	Frequency of solution renewals or how often test organisms received microplastics (i.e., 1 = daily, 2 = every other day, 3 = every third day, etc.).

	Dose
	The particle dose used for each measurement. All doses are recorded at reported in the manuscript. Doses are distinguished as nominal or measured. ‘Master’ columns for mass/volume and count/volume represent the combination of both reported and converted doses which may be distinguished using the reported/converted columns.

	Dose Units
	The units that the particle doses are reported in. 

	Chemical Addition
	Chemicals that were intentionally sorbed to the particles prior to exposures as part of the experimental design. Chemicals that were used as a co-exposure with particles. 

	Chemical Addition Dose
	If organisms are exposed to chemicals sorbed to particles or as part of a co-exposure, this column reports the dose used. Doses are distinguished as nominal or measured.

	Chemical Addition Dose Units
	The units that the chemical addition doses are reported in. 

	Chemical Addition Exposure Type
	If organisms are exposed to chemicals, this descriptor designates if chemicals were sorbed to particles prior to the exposure or introduced to organisms as a co-exposure. Co-exposures are defined as studies that add particles and chemicals simultaneously. Sorption studies are defined as studies where particles are pre-treated with the chemical prior to exposures. 

	Data Category #3: Biological Effects

	Effect
	Particle/leachate only exposure: 
Yes – Statistically significant difference between treatment group and negative control. 
No – Difference between treatment group and control is not statistically significant. 
Particle exposure in the presence of additional chemical (either sorbed or co-exposure)
Yes – Statistically significant difference between treatment group with particle and chemical and chemical only treatment at the same dose. 
No – Difference between treatment group with particle and chemical and chemical only treatment at the same dose is not statistically significant. 
If there is no treatment group with only the chemical exposure, this data is excluded from the database. 

	Direction
	Increase – Measured endpoint response is significantly increased relative to the control. 
Decrease – Measured endpoint response is significantly decreased relative to the control. 

	Statistical Clarity
	Clear – There is no ambiguity in the statistical approach used or where statistically significant differences are reported.
Unclear – Best judgement was used in determining if the reported differences were statistically significant between the treatment and appropriate control group. This may occur due to the statistical test used for the specific goals of the study.

	Level 1 Endpoint Category
	Broadest category by which endpoints are organized (e.g., Metabolism, Fitness, Immune, etc.) 

	Level 2 Endpoint Category
	Mid-tier category by which endpoints are organized (e.g., oxidative stress, lipid metabolism, etc.) 

	Level 3 Endpoint Category
	Most specific category by which endpoints are categorized. In some cases, endpoints are collapsed where appropriate (e.g., “number of neonates produced” and “number of eggs laid” would both be categorized as “reproductive output”).  

	Level of Biological Organization
	Descriptor of the measured endpoint (Level 3). 
Population
Organism
Tissue
Cell
Subcellular

	Target
	Tissue, cell type or cell line in which endpoint was measured (Level 3)
Endpoints categorized as at the organism or population levels of biological organization are reported as “NA”

	Effect Metrics
	NOEC, LOEC and/or HONEC will be defined for all endpoints and studies where appropriate. ECXX and LCXX metrics will be captured where they are reported by the authors. 

	Assessment/Uncertainty
Factors*
	Assessment/uncertainty factors will be applied to the aquatic organisms database effect metrics to 1) convert acute exposures to chronic exposures and 2) estimate NOECs from other effect metrics. Resulting values will be used in SSDs as described by Wigger et al. 2020 (doi: 10.1002/ieam.4214) and previously applied by Koelmans et al. 2020 (doi: 10.1021/acs.est.0c02982). For all taxa where definitions for acute and chronic exposures are not provided, acute exposures are defined as less than 21 days. 

	Data Category #4: Particle Characteristics

	Polymer
	Aquatic Organism Database: 
BIO – biopolymer (as described by authors)
EVA – ethylene vinyl acetate
LTX – latex
PA – polyamide
PE – polyethylene
PC – polycarbonate
PET – polyethylene terephthalate
PI – polyisoprene
PMMA – polymethylmethacrylate
PP – polypropylene
PS – polystyrene
PUR – polyurethane
PVC - polyvinylchloride
Human Database: 
PA – polyamide
PE – polyethylene
PMMA – polymethylmethacrylate
PP – polypropylene
PS – polystyrene
PUR – polyurethane
PVC - polyvinylchloride
TR – tire rubber

	Density
	Particle density in g/cm3. Density is designated as being reported in the manuscript or estimated from polymer type. 

	Charge
	Negative
Positive
NA (No charge description provided)

	Zeta Potential
	Measured particle data potential and the media that it was measured in (test media preferred).

	Zeta Potential Media
	The media in which zeta potential was measured (test media preferred). 

	Shape
	Sphere
Fragment
Fiber*

	Functional Group
	Aquatic Organism Database: 
COOH
NH2
Human Database: 
COOH
NH2
COOH + protein coat
NH2 + protein coat
PEG
PEG – M
PEG - NH2
SH
SH – MO6Br8
SH – MO6Cl8
SH – MO6I8


	Size Length, Width, and Height
	Average or nominal size reported in mm. Sizes are distinguished as nominal or measured. If only one dimension is reported, it is designated as length. Missing dimensions are reported as NA. If sizes are measured in multiple media types, the exposure media measurements are preferentially recorded.     

	Minimum Size Length, Width, Height
	If a size range is reported, the minimum size length in mm. Sizes are distinguished as nominal or measured. Missing dimensions are reported as NA. If sizes are measured in multiple media types, the exposure media measurements are preferentially recorded.            

	Maximum Size Length, Width and Height
	If a size range is reported, the maximum size length in mm. Sizes are distinguished as nominal or measured. Missing dimensions are reported as NA. If sizes are measured in multiple media types, the exposure media measurements are preferentially recorded.            

	Corey Shape Factor
	Average, shape-specific CSF as reported by Kooi & Koelmans 2019 (doi: 10.1021/acs.estlett.9b00379). 

	Particle Surface Area
	Calculated particle surface area using shape-specific surface area equations for spheres (i.e., 4π r2). For fragments and fibers, surface area was estimated using the equation for an ellipsoid with a, b, c being equal to 0.5x length, 0.5x width, and 0.5x height, respectively. For cases in which particle width and height were reported, such values were used. Particle width was often not reported, in which case widths were estimate to be 0.77 x length, which is the average ratio for microplastic fragments in marine surface waters, and height was assumed to be 0.67 x width (Kooi et al. 2021).

	Particle Volume
	Calculated particle volume using shape-specific volume equations (e.g., sphere = 4/3 π r3). For irregular fragments where CSF cannot be calculated, a CSF of 0.4 is assumed and eq. 4  in Koelmans et al. 2020 (doi: 10.1021/acs.est.0c02982) is used. Reported in mg/µm3. 

	Particle Mass
	Calculated particle mass (particle volume x density). Reported in mg. 

	Size Category
	Size category corresponding to the California state definition of microplastics. 
1 < 100nm
100nm < 1µm
1µm < 100µm
100µm < 1mm
1mm < 5mm

	Weathering and Biofouling
	Yes – Particles were subjected to natural or artificial weathering and/or biofouling
No – Particles were not subjected to natural or artificial weathering and/or biofouling (i.e., virgin particles)

	Data Category #5: Quality Criteria

	Size Validation
	Yes – Sizes of particles were validated by the researchers and measurements are reported. The method used (e.g., SEM, TEM) is recorded as well as the media in which measurements were made.
No – Sizes of particles were not validated and/or size measurements are not reported. 
Leachate only exposures using plastics > 5mm are reported as “NA”

	Polymer Validation
	Yes – Polymer composition of particles were validated by the researchers. The method used is recorded (e.g., FTIR or Raman).
No – Polymer composition of particles were not validated by the researchers. 

	Shape Validation
	Yes – Particle shape is validation by the researchers or images are included in the manuscript. The method used is recorded. 
No – Particle shape is not validated by the researchers and no images are included in the manuscript.
Leachate only exposures using plastics > 5mm are reported as “NA” 

	Source
	Commercial – Particles were purchased from a commercial supplier and used as is. 
Lab – Particles were generated in the lab through mechanical (e.g., cutting or cryomill) or chemical synthesis or extracted from consumer products.
Modified – Particles were sourced from a commercial supplier, but underwent additional physical processing prior to exposures (beyond cleaning).  
No – Source of particles is not reported. 

	Part Number
	Part number for commercially sourced particles 

	Sodium Azide
	If particles are sourced from a commercial supplier, this category is listed as “Y” if sodium azide is listed as an antimicrobial in the product information. If unclear and description does not explicitly say “sodium azide free”, other designations may be used (e.g., “proprietary additive”) or if completely unclear or the part number is not reported, the designation “UKN” is used to indicate “unknown”. Particles created in the lab receive an “NA” for this category. 

	Contaminant Screen 
	Yes – Chemical analysis was performed to screen for any potential chemical contaminants that may be associated with particles but were not intentionally added as part of the experimental design. 
No – No chemical analysis was performed. 

	Solvent Rinse
	Solvent or water used to rinse particles prior to exposure. If particles were not rinsed prior to exposure, this category is designated as “N.” 

	Cleaning Method
	If a specific method is used to clean particles beyond simple rinsing, it is described here (e.g., dialysis). If particles were only rinsed this category is designated as “rinse.” 

	Background Contamination
	Yes – Control groups were analyzed to determine potential background contamination of plastic particles and contamination levels are reported.  
No - Control groups were not analyzed for background contamination. 

	Concentration Validation
	Yes – Nominal concentrations were validated during the exposure period by measuring particle concentrations in the exposure media during the exposure. 
No – Nominal concentrations were not validated during the exposure period by measuring particle concentrations in the exposure media during the exposure.

	Particle Behavior
	General description of particle behavior in test media as described by the authors (e.g. homogenous, aggregates, settling) or the approach they used to keep particles in suspension. Sonicated particles are described as ‘sonicated’. If no description of particle behavior is provided, this category is designated as “N.”

	Uptake Validation
	Method used to validate uptake by organisms (e.g., histology, dissection, fluorescence). If uptake was not validated, this category is designated as “N.”

	Tissue Distribution
	If uptake is validated, tissues where particles were documented.

	Organisms Fed
	Yes – Organisms were provided food during the exposure period.
No – Organisms were not provided food during the exposure period. 

	Curator
	Initials of individual(s) that extracted the data or reviewed the extracted data




Table S2. Aquatic organisms scoring criteria for particle only data types. Italicized criteria represent “red criteria” used during the California Microplastics Health Effects Workshop. 
	Technical Subset (Original from de Ruijter et al. 2020)

	Category
	Scoring Guide

	Particle Size
	0 - No information on size reported.
	1 - If particle size/sizes are reported
but not measured.
	2 - If a range of sizes is used; a full (i.e., ≥ 10 bins) size distribution is measured and reported.
- If a single size is used, that size is measured with an indication of measurement error and reported.

	Particle Shape
	0 - No information on particle
shape is reported.
	1 - Particle shapes are reported but
not measured.
	2 - Shapes are measured with high resolution picture and reported.
	

	Polymer Type
	0 - No information on
polymer identity is
reported.
	1 - Polymer type provided with
certificate or as provided by
manufacturer.
	2 - Polymer identity confirmed with e.g., FTIR,
Raman spectroscopy or similar methods.

	Source of MP
	0 - No information on MP
source reported.
	1 - The information given on MP
source is incomplete and hence
not fully reproducible.
	2 - The origin and/or production of MP in own
laboratory is reported in detail.

	Data Reporting
	0 - MP concentrations are not reported.
	1- MP concentrations are reported as
mass or as number concentration.
	2 - MP concentrations are reported as mass as
well as number concentration.

	Chemical Purity
	0 - Not mentioned
	1 - Chemicals are analyzed or
studies relied on manufacturer
certificate.
- Controls are used or calculations
are made with values from
literature (i.e., LC50 or EC50) to
rule out toxicity of chemical
impurities.
	2 - Chemical effects other than from the
polymer or solution/mixtures are ruled out.
MP are cleaned with organic solvent.

	Laboratory Preparation
	0 - Not mentioned
	1 - Only part of the measures under 2
are taken to avoid MP
contamination.
	2 - All materials used are thoroughly washed
with high quality water (e.g., Milli-Q water).
- Measures are taken to prevent MP
contamination from air.
- Cotton lab coats were used to avoid
microfiber contamination.

	Verification of background contamination
	0 - No verification of contamination
	1 - Contamination visually inspected.
	2 -Level of contamination evaluated and
quantified, e.g., with FTIR, Raman or similar
method.

	Verification of exposure
	0 - No verification of
exposure concentration.
	1 - Measurement of exposure
concentration, however no
evidence that at least 80% of the
nominal concentration throughout
the test is maintained.
	2 - Measurement of exposure concentration and
evidence that at least 80% of the nominal
concentration throughout the test is
maintained.

	Homogeneity of exposure
	0 - Not mentioned or exposure
is not homogenous.
	1. Water as medium: Description of
the method used to obtain
homogeneous exposure.
Sediment as medium:
	2 - Water as medium: Picture or measurement
of MP in water that demonstrated well
mixed or dispersion in solution.
Sediment as medium: Description of method
used to obtain homogenous exposure.

	Exposure assessment
	0 - No measurement of
exposure of MP to
organism.
	1 - Exposure of the organism to MP
is demonstrated qualitatively,
visually, in a separate experiment
or without digestion step.
	2 - Exposure of the organism to MP is measured
quantitatively with e.g., FTIR or Raman. In
case MP are ingested additionally an
digestion step is included (see Hermsen et
al., 2018).

	Replication
	0 - No replicates.
	1 - 2 replicates
	2 - 3 or more replicates.

	Technical Subset (Added by California Microplastics Workshop)

	Test Medium Vehicle
	Fail – Not Reported
	Pass - Reported

	Administration Route
	Fail – Not Reported
	Pass - Reported

	Test Species
	Fail – Not Reported
	Pass - Reported

	Sample Size
	Fail – Not Reported
	Pass - Reported

	Control Group
	Fail – Not Reported
	Pass - Reported

	Exposure Duration
	Fail – Not Reported
	Pass - Reported

	Applicability for Risk Assessment (Original from de Ruijter et al. 2020)

	Endpoints
	0 - Endpoints cannot be unambiguously linked to a threat on the population or individual level.
	1 - Suborganismal responses as long
as a causal relationship with the
endpoints mentioned under ‘2’
has been demonstrated.
	2 - Endpoints taken at the community (e.g.,
bacteria and algae) or individual level (e.g.,
survival, mortality, growth, development,
reproduction).

	Presence of natural (food) particles
	0 - No food or natural
particles are added to
avoid force feeding of MP.
	1 - Food is not optimally available.
	2 - Natural particles (at least food) are added to
avoid force feeding of MP.
Criterion not applicable to algae or bacteria
and hence these studies receive 2 points.

	Reporting of effect thresholds
	0 - Effect thresholds are not
reported explicitly with
L(E)Cx, LOEC or NOEC
or not possible to derive
effect threshold.
	1 - Effect thresholds are reported as
LOEC or NOEC, or as L(E)Cx
value without error or confidence
interval.
	2 - Effect thresholds are reported as L(E)Cx
with error or uncertainty intervals.

	Quality of dose-response relationship
	0 - Less than 5 doses.
	1 - Multiple doses, at least 5,
including a treatment control.
	2 - Multiple doses, at least 6, including a
treatment control.

	Concentration range tested
	0 - No relevant
concentrations were used.
- No comparison with
MEC.
	1 - At least 1 environmentally
relevant concentration was used
within the range tested.
	2 - More than 1 environmentally relevant
concentration was used within the range
tested.

	Aging and biofouling
	0 - Pristine MP used and/or conditions were as such that it was not possible to form a biofilm during the exposure time.
	1 - MP particles have undergone
process to make them
environmentally realistic,
accounting for aging, weathering
and/or biofouling, however they
have not been characterized.
	2 - MP particles have undergone process to
make them environmentally realistic by
accounting for biofouling.
In addition, pictures of altered particles are
provided.

	Diversity of MP Tested
	0 – Only a single type of particle is tested (e.g., single size, shape, and density)
	1 – Diversity relates to only 1 or 2 of the characteristics (e.g., only a wide size range) and/or spans a part of the characteristics range only.
	2 – A wide range of sizes (order of magnitude), shapes and densities are used, thereby approaching the diversity of environmental MP. 

	Exposure Time
	0 – 
Bacteria, phytoplankton < 1d
Zooplankton < 4d
Benthic invertebrates < 7d
Fish < 1 month
Macrophytes: < 7d
	1-
Bacteria, phytoplankton: 1 – 7d
Zooplankton: 4 – 21d
Benthic invertebrates: 7 - 28d
Fish: 1 - 3 months
Macrophytes: 7 - 28d
	2 – 
Bacteria and phytoplankton ≥ 1 week
Zooplankton ≥ 21 d
Benthic invertebrates ≥ 28 d
Fish ≥ 3 months
Macrophytes ≥ 28 d

	Applicability for Risk Assessment (Added by California Microplastics Workshop)

	Number of Treatment Groups
	Fail – 2 or fewer exposure concentrations (not including the control)
	Pass – 3 or more exposure concentrations (not including the control)




Table S3. Human health scoring criteria for particle only data types from Gouin et al. (this issue). Italicized criteria represent “red criteria” used during the California Microplastics Health Effects Workshop. 
	Particle Characterization

	Category
	Scoring Guide

	Particle Size
	0 - not reported
	1 - Reported, but limited to average size as obtained from a supplier
	2 - Reported, with specific information on particle size variance

	Particle Shape
	0 - not reported
	1 - Reported, but limited to average shape as obtained from a suppler
	2 - Reported, with verification provided using high resolution digital images

	Polymer Type
	0 - not reported
	1 - Reported, but limited to composition obtained from supplier
	2. Reported, with verification using FTIR, Raman or other applicable approach

	Source of Particles
	0 - not reported
	1 - Reported, but limited to name of supplier/manufacturer
	2 - Reported, with specific details related to how the particles were produced

	Particle Surface Chemistry
	0 - not reported
	1 - Reported, but limited to information obtained from supplier
	2 - Reported, with verification of the particle surface chemistry properties, such as charge, hyrophobicity, etc. in the test medium

	Chemical Purity
	0 - not reported
	1 - Reported but limited to information obtained from supplier.  No steps taken to clean particles or to remove chemical impurities, such as surfactants, stabilisers, emulsifiers, etc.
	2 - Reported, with verification and/or evidence to demonstrate that particles appropriately cleaned

	Microbial Contamination
	0 - not reported
	1 - Reported as potentially present/absent.  No steps taken to verify or remove
	2 - Reported, with verification of the presence or absence of endotoxin.  

	Experimental Design

	Particle concentration units
	0 - not reported
	1 - reported, but limited to a single metric, such as mass/volume or number/volume
	2 - Reported with details provided for both mass/volume and number/volume

	Particle stability
	0 - only nominal concentration reported
	1 - Studies that provide limited (qualitative/semi-quantitative) information supporting particle stability within the test medium as assessed by the evaluator.
	2 - Studies that measure and verify particle stability within the test medium, including details of aggregation kinetics and/or high-resolution digital images, or other method assessed as appropriate by the evaluator, such as characterization of zeta-potentials and behaviour in water versus medium.

	Test medium/vehicle
	0 - not reported
	1 - Partial inclusion of information, such as when more than one test condition is used.
	2 - Does the study report the test medium or vehicle used to dose MPs?

	Administered dose/concentration
	0 - not reported
	1 - Nominal test doses or concentrations are reported in the exposure media, with dilution factors.
	2 - Test doses or concentrations in the exposure media, with dilution factors are reported, which are verified analytically, i.e. represent the actual dose or concentration.

	Homogeneity of exposure
	0 - not reported
	1 - Limited information pertaining to the homogeneity of the exposure dose is reported and which is defined as insufficient with explanation by the evaluator. Aqueous/intratacheal/intrapertioneal solutions of MPs administered need to be representative of well-mixed or dispersed in solutions, dietary exposure requires evidence of uniform distribution throughout the food item, data supporting the homogeneity of aerosols used for nose-only inhalation studies.
	2 - Verification pertaining to the homogeneity of the exposure dosed.  Aqueous/intratacheal/intrapertioneal solutions of MPs administered need to be representative of well-mixed or dispersed in solutions, dietary exposure requires evidence of uniform distribution throughout the food item, data supporting the homogeneity of aerosols used for nose-only inhalation studies.

	Administration route
	0 - not reported
	1 - Limited Specifications reported on how test particles were administered to test animals and which is defined as being insufficient with explanation by the evaluator.  Examples include: 
- dilution of the test item in diet, in vehicle, solvent, 
- total volume applied by gavage, 
- preparation of aerosol or atmospheres in inhalation studies, 
- handling of animals under treatment (e.g., in nose-only studies), 
- type of occlusion and exposed skin area in dermal exposure studies, 
	2 - Specifications reported on how test particles were administered to test animals.  Examples include: 
- dilution of the test item in diet, in vehicle, solvent, 
- total volume applied by gavage, 
- preparation of aerosol or atmospheres in inhalation studies, 
- handling of animals under treatment (e.g., in nose-only studies), 
- type of occlusion and exposed skin area in dermal exposure studies, 

	Test species
	0 - not reported
	1 - Limited information reported related to the test species, such as name, age, sex, body weight and information on the strain of the test animals and which is defined as insufficient with explanation by the evaluator.  
	2 - All details related to the test species, such as name, age, sex, body weight and information on the strain of the test animals is reported.  At the commencement of the study the weight variation of animals used should be minimal and not be > 20% of the mean weight of each gender

	Feeding/housing conditions
	0 - not reported
	1 - Limited information reported regarding the specifications of the feeding and housing of test animals and which is defined as insufficient by the evaluator with explanation.
	2 - Satisfactory description of the specifications reported regarding the feeding and housing of test animals

	Sample size
	0 - not reported
	1 - Number of individuals per test group reported.  Depending on the animal model used and experimental design the sample size is defined as insufficient by the evaluator with explanation. 
	2 - Satisfactory reporting of the numbers of individuals per test group reported.  As a guide the repeat-dose OECD 408 requires at least 20 animals (ten female and ten male) should be used at each dose level, this sample size and gender representation is required for a score of '2'

	Frequency and duration of exposure
	0 - not reported
	1 - Insufficient information reported to fully evaluate the frequency and duration of the exposure, as well as time-points or concerns raised regarding the relevance of the duration of the exposure with evaluator explanation.
	2 - Satisfactory reporting on the frequency and duration of the exposure, as well as time-points of observations.

	Controls
	0 - not reported
	1 - Study includes a negative/vehicle control
	2 - Study includes the reporting of a particle and/or positive control

	Replicates
	0 - not reported
	1 - Study reports the inclusion of at least 3 replicates/exposure group
	2 - Study includes the reporting of >10 replicates, consistent with minimum required number for repeat oral dose experiments

	Confirmation of internal dose
	0 - not reported
	1 - Insufficient information reporting verification that >80% of the nominal concentration is bioavailable supported by evaluator explanation, or that staining is used to identify and quantify particles
	2 - Verification that >80% of the nominal concentration is bioavailable.  Exposure verified and quantified by FTIR or Raman or other appropriate analytical tool

	Applicability for Risk Assessment

	Statistical analysis
	0 - not reported
	1 - Statistical methods should be suitable for the dataset under analysis and the goal of the analysis.  In case statistical methods are provided but the evaluator is not able to judge the suitability of the statistical methods, this question should be scored by 1 with explanation.
	2 - Statistical methods should be suitable for the dataset under analysis and the goal of the analysis.  

	Endpoints
	0 - not reported or insufficient to assess if endpoint relates to adaptive or adverse effect
	1 - Sub-organismal level endpoints, such as biomarkers, are used and endpoints sufficient to assess response as either adaptive or adverse effect at higher level of biological organization
	2 - Individual level effects, such as growth or reproduction, are reported, or sub-organismal level endpoints obtained from biomarkers are extrapolated with relevance to human health

	Dose-response relationship
	0 - not reported or uses ≤2 exposure concentrations
	1 - Dose-response relationships based on ≥3 exposure concentrations with a concentration range ≥ 3x, excluding the control.  
	2 - Dose-response relationships based on ≥3 exposure concentrations with a concentration range ≥3x, excluding the control.  Is there a concentration (or other particle descriptor) dependent response? Score '2' if reasonable explanation given to interpret dose-response relationship.

	Concentration range
	0 - concentration range much greater than the range of environmentally relevant concentrations.
	1 - Unable to demonstrate environmentally relevant concentration range, supported with arguments.
	2 - Concentration range is reported to be consistent with environmentally relevant concentrations. 

	Effect Thresholds
	0 - not reported
	1 - Effect thresholds reported as NOEC/NOAEL, LOEC, or when no error data are provided.  Alternatively, if no thresholds reported, the study provides access to raw data to enable threshold values to be derived.  A descending sequence of dose levels should demonstrate a dose-related response and a NOAEL at the lowest dose level
	2 - Effect threshold concentrations, accompanied with estimates of error or uncertainty, and which reflect the L(E)Cx derived from dose-response relationship modelling, with error data (95% confidence interval, standard error or standard deviation).

	Test particle relevance
	0 - not reported or only limited to a single type of particle and single property
	1 - The diversity of the particles is limited to assessing only one or two properties, such as looking at different particle sizes, shapes, surface charge or densities of the same polymer or comparing between two different polymers of same properties.
	2 - Studies that use multiple types of particles and combinations of properties that reflect a variety of sizes, shapes, surface charge and densities in one mixture exposure.




Table S4. Polymer densities used for dose conversions when polymer density was not reported in the study. Values represent the median of values reported in Koelmans et al., 2020. 
	Polymer
	Virgin (g/cm3)
	Weathered (g/cm3)

	Polyethylene (PE)
	0.935
	1.01

	Polypropylene (PP)
	0.875
	0.945

	Polyethylene Terephthalate (PET)
	1.205
	1.385

	Polyamide (PA)
	1.09
	1.145

	Polystyrene (PS)
	1.07
	1.09

	Polyvinyl Chloride (PVC)
	1.34
	1.525

	Polyvinyl Alcohol (PVA)
	1.25
	1.28




Table S5. Packages used in the Toxicity of Microplastics Explorer (ToMEx) RShiny application. 
	Package
	Version
	Documentation

	calecopal
	0.1.0
	github.com/an-bui/calecopal

	caret
	6.0-88
	topepo.github.io/caret/

	collapsibleTree
	0.1.7
	github.com/AdeelK93/collapsibleTree

	DT
	0.17
	github.com/rstudio/DT

	fitdistrplus
	1.1-3
	cran.r-project.org/web/packages/fitdistrplus/fitdistrplus.pdf

	Generalized
Hyperbolic
	0.8-4
	cran.r-project.org/web/packages/GeneralizedHyperbolic/index.html

	ggbeeswarm
	0.6.0
	github.com/eclarke/ggbeeswarm

	ggdark
	0.2.1
	cran.rstudio.com/web/packages/ggdark/index.html

	ggplot2
	3.3.3
	ggplot2.tidyverse.org/

	ggrepel
	0.9.1
	github.com/slowkow/ggrepel

	ggsci
	2.9
	nanx.me/ggsci/

	hrbrthemes
	0.8.0
	github.com/hrbrmstr/hrbrthemes

	msm
	1.6.9
	cran.r-project.org/web/packages/msm/vignettes/msm-manual.pdf

	plotly
	4.9.3
	plotly-r.com/

	randomForest
	4.6-14
	cran.r-project.org/web/packages/randomForest/randomForest.pdf

	RColorBrewer
	1.1-2
	cran.rstudio.com/web/packages/RColorBrewer/index.html

	reshape2
	1.4.4
	https://github.com/hadley/reshape

	scales
	1.1.1
	scales.r-lib.org

	shiny
	1.6.0
	shiny.rstudio.com

	shinyjs
	2.0.0
	deanattali.com/shinyjs/

	shinythemes
	1.2.0
	rstudio.github.io/shinythemes/

	shinyWidgets
	0.5.7
	github.com/dreamRs/shinyWidgets

	ssdtools
	0.3.2
	github.com/bcgov/ssdtools

	stats
	4.0.2
	rdocumentation.org/packages/stats/versions/3.6.2

	tidyverse
	1.3.0
	tidyverse.tidyverse.org

	tigerstats
	0.3.2
	cran.rstudio.com/web/packages/tigerstats/index.html

	viridis
	0.5.1
	github.com/sjmgarnier/viridis



