Data quality criteria for microplastic particles in air and atmospheric deposition: Critical review and applicability towards human exposure assessment
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SUPPLEMENTARY INFORMATION




	[bookmark: _Hlk64882456]Reference>>
	Wright SL, Ulke J, Font A, Chan KLA, Kelly FJ. Atmospheric microplastic deposition in an urban environment and an evaluation of transport. Environ Int. 2020;136:105411.

	
	Description
	Score

	Sampling

	Sampling method
	Samples collected at 50m above ground in Central London using an aluminum rain gauge with a 0.03m2 (200 mm Diameter) orifice resulting in 3-4d sampling periods.  Rain gauge rinsed three times with 1L filtered DI water.
	2

	Sample duration
	3-4d sample duration
	2

	Sample processing and duration
	Samples stored at 4degC until processing in the lab, within 4days of collection
	2

	Contamination mitigation

	Laboratory preparation
	Cotton lab coats and nitrile gloves and equipment/surfaces rinsed.
	2

	Clean air conditions
	No laminar fume hood, however, samples processed in normal fume hood turned off.
	1

	Negative control (blanks)
	Blank samples collected and results reported.  No indication of a blank correction.
	1

	Sample purification/handling

	Positive control
	Recovery rates reported to be >85% in relation to the second filtration step, moving from alumina substrate to silver filter substrate.  Other steps related to treatment not assessed.  Polymers assessed not identified as fibres, which dominated the shape profile.  
	1

	Sampe treatment (if necessary)
	Samples visually analyzed under microscope after two filtration steps and staining of particles with Nile Red.
	2

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Alumina filters used to filter deposition samples, with sequestered particles further transferred to silver filter substrate.
	2

	Polymer identification
	Particles analyzed using FTIR and 5% of fibres analysed, requiring >90% spectral match for confirmation.
	1

	Particle characterisation for human exposure
	Visual identification under microscope based on evalution of stained particles meeting 5 criteria.
	2

	

	Total Assessment Score>>
	18





	Reference>>
	Vianello A, Jensen RL, Liu L, Vollertsen J. Simulating human exposure to indoor airborne microplastics using a Breathing Thermal Manikin. Sci Rep. 2019;9(1):8670.

	
	Description
	Score

	Sampling

	Sampling method
	Indoor air samples collected at three locations in Aarhus, Denmark between Nov-Dec 2017 using a Breathing Thermal Manikin used to simulate the breathing of an adult male.  Sample volume is 0.82 L/min, sampling 16.8m3 over a 24h period.
	2

	Sample duration
	24 hours
	2

	Sample processing and duration
	Silver filters were flushed with nitrogen prior to sampling and stored in pre-cleaned glass petri dishes
	1

	Contamination mitigation

	Laboratory preparation
	Limited information presented
	0

	Clean air conditions
	Lab equipped with an air filtration device and HEPA filter.
	2

	Negative control (blanks)
	A limited number of blanks included (n=3)
	1

	Sample purification/handling

	Positive control
	Not reported
	0

	Sampe treatment (if necessary)
	Silver filters were sonicated for 5min in ethanol and transferred to a zinc selenide window using a capillary glass pipette.  The ZnSe window was dried at 55degC for 48h before analysis
	2

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Air samples collected on a 0.8micron pore size 20mm diameter custom-cut silver membrane
	2

	Polymer identification
	FPA-FTIR – although HQI of 60%
	1

	Particle characterisation for human exposure
	Lowest particle size dectable at 11micron
	1

	
	
	

	Total Assessment Score>>
	14





	Reference>>
	Gaston E, Woo M, Steele C, Sukumaran S, Anderson S. EXPRESS: Microplastics Differ Between Indoor and Outdoor Air Masses: Insights from Multiple Microscopy Methodologies. Appl Spectrosc. 2020:3702820920652.

	
	Description
	Score

	Sampling

	Sampling method
	Air pumped across a glass microfiber filter at a flow rate of 11.7L/min for a minimum of 8h.
	2

	Sample duration
	8-hour 
	2

	Sample processing and duration
	Sample transport and storage not defined
	0

	Contamination mitigation

	Laboratory preparation
	Precautions taken to reduce contamination of both synthetic and natural fibres.  Surfaces wiped and deposition assessed during processing of samples; water double filtered, Nile Red solution checked for contamination, cotton lab coats worn
	2

	Clean air conditions
	Not reported
	0

	Negative control (blanks)
	Blanks colleted and samples corrected accordingly
	2

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Glass microfibre filters analyzed diretly
	2

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Glass fiber
	1

	Polymer identification
	Complementary use of Raman and FTIR, Nile Red and microscopy
	2

	Particle characterisation for human exposure
	Nile red staining and microscopy
	2

	
	
	

	Total Assessment Score>>
	15







	Reference>>
	Wang X, Li C, Liu K, Zhu L, Song Z, Li D. Atmospheric microplastic over the South China Sea and East Indian Ocean: abundance, distribution and source. J Hazard Mater. 2020;389:121846.

	
	Description
	Score

	Sampling

	Sampling method
	Samples collected onboard research vessel Shiyan No. 3 using the KB-120F TSP sampler, with a sample flow rate of 100 L/min, with sample duration of 10-48h, representing 53-259m3of air, dependant on weather conditions.  Samples collected on aglass fiber filter (1.6micron pore size)
	2

	Sample duration
	10-48h depending on weather conditions.  Inconsistency in sample duration potentially problematic, but ship transects well documented, including air masses likely sampled.
	2

	Sample processing and duration
	Filters stored in sampling cassettes.  Indication that care was taken not to disturb filters via agitation during storage, but unclear the impact that agitation on board a ship might have on sample integrity.
	1

	Contamination mitigation

	Laboratory preparation
	Cotton lab coats and nitrile gloves and equipment/surfaces rinsed with alcohol.
	2

	Clean air conditions
	Lab described as a super clean stainless lab.  No additional details provided what this actually means.
	1

	Negative control (blanks)
	Blanks collected in the field and processed as regular samples, results, however, not reported and no indication of a blank correction.
	1

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Samples visually analyzed under stereomicroscope without any treatment.
	2

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Glass fiber filters
	1

	Polymer identification
	Particles analyzed using FTIR, unclear if total filter analyzed or a subset.  Reporting on polymer composition is detailed.
	2

	Particle characterisation for human exposure
	Particles visually analyzed under stereomicroscoope.  Limited details regarding how particles were characterized, such as difference between fibers and fragments.  No lower particle size capability defined.
	1

	
	
	

	Total Assessment Score>>
	15







	Reference>>
	Klein M, Fischer EK. Microplastic abundance in atmospheric deposition within the Metropolitan area of Hamburg, Germany. Sci Total Environ. 2019;685:96-103.

	
	Description
	Score

	Sampling

	Sampling method
	Deposition samples collected at six sites in and around the city of Hamburg, Germany between Dec 2017 and Feb 2018. using bulk samplers installed 1m above ground level
	2

	Sample duration
	Bulk deposition samples represent deposition over a two-week period.
	2

	Sample processing and duration
	No details provided on how samples stored between field and processing in the lab…although handling of samples in lab well documented.
	1

	Contamination mitigation

	Laboratory preparation
	Cotton lab coats and latex gloves worn during sample processing
	2

	Clean air conditions
	No mention that fume hood was laminar, only normal fume hood.
	1

	Negative control (blanks)
	Procedural field and lab blanks resulting in a total of six.
	2

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Samples treated with NaClO to eliminate organic matter
	1

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Samples filtered with a cellulose filter (particle retention 5-13micron).
	2

	Polymer identification
	53 particles were analyzed for polymer composition using Raman, small fraction of total particles.
	1

	Particle characterisation for human exposure
	Particles stained with Nile Red and examined under fluoresence microscope, with particles counted based on an evaluation of five separate criteria.  Particles identified as microplastic were grouped into size and shape.
	1

	
	
	

	Total Assessment Score>>
	15





	Reference>>
	Bergmann M, Mutzel S, Primpke S, Tekman MB, Trachsel J, Gerdts G. White and wonderful? Microplastics prevail in snow from the Alps to the Arctic. Sci Adv. 2019;5(8):eaax1157

	
	Description
	Score

	Sampling

	Sampling method
	Snow samples collected on five ice floes drifting tin the Arctic Fram Strait using a variety of prerinsed tools (i.e. mug, spoon, soup ladle)  Snow also collected off of parked cars in the city of Bremen and off the ground on the Isle of Heligoland and in the village of Davos, Switzerland and at three sites in the German Bavarian Alps.  Sampling includes a mix of research scientists and citizen science.
	1

	Sample duration
	The main emphasis is on freshly fallen snow, however, insufficient information included to ensure that only freshly fallen snow included in analysis.
	0

	Sample processing and duration
	Snow samples allowed to thaw in transit or in the lab.  Not all samples transported and stored in the same manner, inconsistencies present with no evaluation for how differences might impact on sample integrity.
	1

	Contamination mitigation

	Laboratory preparation
	Cotton lab coats and gloves worn, surfaces washed and efforts made to reduce dust settling
	2

	Clean air conditions
	Laminar fume hood
	2

	Negative control (blanks)
	Two procedural blanks used, insufficient to fully assess blank contamination
	1

	Sample purification/handling

	Positive control
	Not reported
	0

	Sampe treatment (if necessary)
	Not necessary
	2

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Samples filtered onto an alumunium oxide filter (pore size 0.2micron)
	2

	Polymer identification
	FTIR with details of database and data analysis provided
	2

	Particle characterisation for human exposure
	Lowest particle size dectable at 11micron
	2

	
	
	

	Total Assessment Score>>
	15







	Reference>>
	Liu K, Wang X, Wei N, Song Z, Li D. Accurate quantification and transport estimation of suspended atmospheric microplastics in megacities: Implications for human health. Environ Int. 2019;132:105127.

	
	Description
	Score

	Sampling

	Sampling method
	Samples of varying volume (1-144m3) collected using a KB-120F particulate sampler, with air being aspirated across a glass microfibre filter, 1.6micron and 90mm diameter. Samples collected between May and June 2019.
	1

	Sample duration
	Sample volumes reported, details of sampling protocol available in another publication.
	2

	Sample processing and duration
	Insufficient details provided regarding storage of samples
	1

	Contamination mitigation

	Laboratory preparation
	Cotton lab coats and nitrile gloves and plastic tools and surfaces rinsed with Milli-Q water.
	2

	Clean air conditions
	Verification of samples performed in an ultra-clean stainless steel room.
	2

	Negative control (blanks)
	A single procedural blank collected, for which no contamination observed.  Deemed insufficient to fully assess QA/QC.
	0

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Samples analyzed directly from filter samples, reducing the need for treatment.
	2

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Glass fiber filters
	1

	Polymer identification
	FTIR with targeted particles verified as plastic with a match >60%.
	1

	Particle characterisation for human exposure
	Visual inspection under stereomicroscope
	1

	
	
	

	Total Assessment Score>>
	13






	Reference>>
	Stanton T, Johnson M, Nathanail P, MacNaughtan W, Gomes RL. Freshwater and airborne textile fibre populations are dominated by 'natural', not microplastic, fibres. Sci Total Environ. 2019;666:377-89.

	
	Description
	Score

	Sampling

	Sampling method
	Atmospheric deposition samples collected from the roofs of four buildings across Nottingham, UK.  Deposition collected by funnelling into a 2.5L amber glass bottle.  Glass funnel diameter was 12cm.
	1

	Sample duration
	Deposition samples represent biweekly samples, collected over a one year period
	2

	Sample processing and duration
	Deposition samples agitated and passed through 38micron sieve.  300ml of distiled water used to rinse amber jars.  Particles retained on the sieve were washed into a 50ml glass beaker and filtered through 0.45micron mixed cellulose ester gridded filter and sealed in a plastic petri dish.
	1

	Contamination mitigation

	Laboratory preparation
	Precautions taken to reduce contamination of both synthetic and natural fibres.  Surfaces wiped and deposition assessed during processing of samples
	2

	Clean air conditions
	Mitigation efforts include limiting access to lab to individual performing the sample prep and analysis.  No other discussion regarding use of laminar fume hood and/or clean air lab.  
	1

	Negative control (blanks)
	Triplicate procedural blanks collected, details presented in supplmentary information.  Unclear if data were corrected.
	1

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Not necessary
	2

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	0.45 micron mixed cellulose filters
	2

	Polymer identification
	FTIR analysis applied to fabric material and 4 environmental samples.  However, verification of environmental fibres not possible.
	0

	Particle characterisation for human exposure
	Visual inspection under stereomicroscope
	1

	
	
	

	Total Assessment Score>>
	13





	Reference>>
	Allen S, Allen D, Phoenix VR, Le Roux G, Durántez Jiménez P, Simonneau A, et al. Atmospheric transport and deposition of microplastics in a remote mountain catchment. Nature Geoscience. 2019;12(5):339-44.

	
	Description
	Score

	Sampling

	Sampling method
	Two types of deposition samplers used; Palmex Rain sampler with a sampling area of 0.014m2/diameter 135mm and Particulate fallout collector with a sampling area of 0.03m2/diameter 200mm, representing both wet and dry deposition.  
	2

	Sample duration
	Inconsistent sample duration between samples collected.
	1

	Sample processing and duration
	Samples decanted into clean 2L glass bottles and stored at 4degC until processed in the lab.
	2

	Contamination mitigation

	Laboratory preparation
	No information provided regarding precautions taken during handling of samples
	0

	Clean air conditions
	Unspecified 'clean room' used for decanting of samples only.
	1

	Negative control (blanks)
	A total of six blanks; two field, two to assess sample preparation and two to assess digestion.
	1

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Samples digested using H2O2 at 55degC for 14 days
	1

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Samples filtered through a 0.45micron PTFE filter (47mm diameter).
	2

	Polymer identification
	Visual inspection (stereomicroscope) overall then on 6 sub-areas; Raman microscopy - 3 sub-areas of each filter analysed for total plastic presence; Spectragryph software and databases
	1

	Particle characterisation for human exposure
	Visual inspection under stereomicroscope
	1

	
	
	

	Total Assessment Score>>
	12






	Reference>>
	Liu K, Wang X, Fang T, Xu P, Zhu L, Li D. Source and potential risk assessment of suspended atmospheric microplastics in Shanghai. Sci Total Environ. 2019;675:462-71.

	
	Description
	Score

	Sampling

	Sampling method
	Samples of varying volume (1-144m3) collected using a KB-120F particulate sampler, with air being aspirated across a glass microfibre filter, 1.6micron and 90mm diameter. Samples collected between March and April 2019, six sites across Shanghai, with emphasis on assessing vertical and horizontal distribution.
	2

	Sample duration
	Sample flow rate defined at 100 L/min, unclear how long samples were collected.  Presumably 24h?
	1

	Sample processing and duration
	Insufficient details provided regarding storage of samples
	1

	Contamination mitigation

	Laboratory preparation
	Cotton lab coats and nitrile gloves and plastic tools and surfaces rinsed with Milli-Q water.
	2

	Clean air conditions
	Verification of samples performed in an ultra-clean stainless steel room.
	2

	Negative control (blanks)
	A single procedural blank collected, for which no contamination observed.  Deemed insufficient to fully assess QA/QC.
	0

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Insufficient details provided
	0

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Glass fiber filter
	1

	Polymer identification
	FTIR with targeted particles verified as plastic with a match >60%.
	1

	Particle characterisation for human exposure
	Visual inspection under stereomicroscope
	1

	
	
	

	Total Assessment Score>>
	11






	Reference>>
	Dris R, Gasperi J, Saad M, Mirande C, Tassin B. Synthetic fibers in atmospheric fallout: A source of microplastics in the environment? Mar Pollut Bull. 2016;104(1-2):290-3.

	
	Description
	Score

	Sampling

	Sampling method
	Urban and sub-urban sites sampled for both wet and dry deposition, surface area 0.325m2, collected from a stainless steel funnel into a 20L glass bottled 2014-2015.
	2

	Sample duration
	Inconsistent sample duration between samples collected.
	1

	Sample processing and duration
	Samples filtered through glass fibre filters (1.6 micron)
	1

	Contamination mitigation

	Laboratory preparation
	Cotton lab coats, limited additional information provided on other precautions taken.
	1

	Clean air conditions
	Not reported
	0

	Negative control (blanks)
	Blanks collected but insufficient information provided to appropriately evaluate.
	1

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Not necessary 
	2

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Samples filtered through a quartz fiber filter (1.6micron)
	1

	Polymer identification
	Subset of 24 fibres analytzed by FTIR
	1

	Particle characterisation for human exposure
	Visual inspection under stereomicroscope
	1

	
	
	

	Total Assessment Score>>
	11





	Reference>>
	Zhang J, Wang L, Kannan K. Microplastics in house dust from 12 countries and associated human exposure. Environ Int. 2020;134:105314.

	
	Description
	Score

	Sampling

	Sampling method
	Dust collected using either a vacuum cleaner or sweeping the floor with a nylon brush (China and India).
	1

	Sample duration
	Unclear the duration of time associated with indoor dust.
	0

	Sample processing and duration
	Samples stored and shipped to lab.
	1

	Contamination mitigation

	Laboratory preparation
	Not discussed
	0

	Clean air conditions
	Not reported
	0

	Negative control (blanks)
	Three field blanks assessed.
	1

	Sample purification/handling

	Positive control
	Recoveries associated with depolymerization step assessed.
	2

	Sampe treatment (if necessary)
	Samples depolymerized for analysis of PET- and PC-based MPs.
	2

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Dust samples sieved
	2

	Polymer identification
	PET- and PC-based MP analysed using depolymerization method coupled with HPLC-MS/MS
	2

	Particle characterisation for human exposure
	Limitation of study is that it does not include an assessemnt of shape/size
	0

	
	
	

	Total Assessment Score>>
	11






	Reference>>
	Roblin B, Aherne J. Moss as a biomonitor for the atmospheric deposition of anthropogenic microfibres. Sci Total Environ. 2020;715:136973.

	
	Description
	Score

	Sampling

	Sampling method
	Approx. 5g wet weigth Mosss collected by hand wearing nitrile gloves from a 50m2 plot and stored in 500mL HDPE jars .
	2

	Sample duration
	Difficult to interpret timeframe that deposition represents.
	0

	Sample processing and duration
	Not reported how samples were stored and transported.
	0

	Contamination mitigation

	Laboratory preparation
	Precautions taken to reduce lab contamination including wearing of cotton lab coats and nitrile gloves, wiping surfaces, etc.
	2

	Clean air conditions
	Laminar fume hood
	2

	Negative control (blanks)
	A number of negative blank controls collected and reported.  Data were not blank substracted, neither is a LOD/LOQ derived, but would have been possible.
	2

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Moss samples dried and digested prior to analysis
	1

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Digestate filtered through glass fiber filters (1.6micron) and stained with Rose Bengal.
	1

	Polymer identification
	Visual identification under stereomicroscope, subset analysed by Raman.
	0

	Particle characterisation for human exposure
	Microplastic visually identified based on meeting at least two of five criteria using stereomicroscope.
	1

	
	
	

	Total Assessment Score>>
	11






	Reference>>
	Brahney J, Hallerud M, Heim E, Hahnenberger M, Sukumaran S. Plastic rain in protected areas of the United States. Science. 2020;368(6496):1257-60.

	
	Description
	Score

	Sampling

	Sampling method
	Aerochem Metrics model 31 wet/dry collectors (ACMs) used to collect wet and dry deposition separately at 11 U.S. national Park and Wilderness sites.  Dry deposition samples collected monthly or bimonthly depending on relative dust levels.  Wet deposition samples filtered through a 0.45micron polyethersulfone filter at weekly intervals.  In total 236 wet samples and 103 dry samples analyzed
	1

	Sample duration
	Fall 2017 - Summer 2019.  duration of wet deposition described as weekly whereas dry deposition samples varied depending on level of dustiness.  No specific sample collection dates reported.
	1

	Sample processing and duration
	Wet samples filtered through a PES 0.45micron filter.  Less clear how dry samples processed.
	1

	Contamination mitigation

	Laboratory preparation
	Not reported
	0

	Clean air conditions
	Not reported
	0

	Negative control (blanks)
	Both field and lab blanks collected, with fibres detected.
	2

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Samples visually examined with no treatment
	2

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Polyethersulfone 0.45 filter use for wet deposition samples.  A subset of particles transferred to gold-coated slides for analysis by FTIR
	1

	Polymer identification
	ATR-FTIR with a spectral match of >80% required
	1

	Particle characterisation for human exposure
	Details regarding particle size distirbution reported, minimum particle size as well as details for fibres.  
	2

	
	
	

	Total Assessment Score>>
	11





	Reference>>
	Li Y, Shao L, Wang W, Zhang M, Feng X, Li W, et al. Airborne fiber particles: Types, size and concentration observed in Beijing. Sci Total Environ. 2020;705:135967.

	
	Description
	Score

	Sampling

	Sampling method
	Three separate heights; 18m, 1.5m, and ground. Samples collected on a mixed celluose ester filter (pore size 0.8micron), sampling 6-8h and flow rate of 5L/min.  Dust samples collected at ground surface.  Although these details provided, insufficient information regarding equipment and handling provided.
	1

	Sample duration
	6-8 hours at 5L/min
	2

	Sample processing and duration
	Not reported
	0

	Contamination mitigation

	Laboratory preparation
	Not reported
	0

	Clean air conditions
	Not reported
	0

	Negative control (blanks)
	Not reported
	0

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Cellulose filters analyzed by SEM-EDX.
	2

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Cellulose filters
	2

	Polymer identification
	SEM-EDX elemental composition
	1

	Particle characterisation for human exposure
	SEM-EDX elemental composition

	2

	
	
	

	Total Assessment Score>>
	10





	Reference>>
	Su L, Nan B, Craig NJ, Pettigrove V. Temporal and spatial variations of microplastics in roadside dust from rural and urban Victoria, Australia: Implications for diffuse pollution. Chemosphere. 2020;252.

	
	Description
	Score

	Sampling

	Sampling method
	50g of road dust collected from the drainage line receiving runoff from roads was collected using a steel spoon and a pan.  Three replicats taken at each site and samples drined in an oven at 55degC for 48h.
	1

	Sample duration
	Unclear the duratino of time associated with road dust collected from drainage systems.
	0

	Sample processing and duration
	Samples were dried at 55degC for 48h following collection and stored until analysis.
	1

	Contamination mitigation

	Laboratory preparation
	Cotton lab coats and nitrile gloves worn.  
	1

	Clean air conditions
	Not reported
	0

	Negative control (blanks)
	LOD size >20micron.  Data were blank corrected, with 5.6items/kg dry dust used as blank background value.
	2

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Density separation using NaCl.  Supernatant filtered through a 20micron filter and digested in NaOH
	1

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	20micron milipore filters
	1

	Polymer identification
	Particles analyzed by ATR-FTIR with a  spectral match of 70% described.
	2

	Particle characterisation for human exposure
	Visual identification under stereomicroscope.  Unclear regarding criteria for plastic.
	1

	
	
	

	Total Assessment Score>>
	10






	Reference>>
	Peller JR, Eberhardt L, Clark R, Nelson C, Kostelnik E, Iceman C. Tracking the distribution of microfiber pollution in a southern Lake Michigan watershed through the analysis of water, sediment and air. Environ Sci Process Impacts. 2019;21(9):1549-59.

	
	Description
	Score

	Sampling

	Sampling method
	Air aspirated across 25mm, 0.2micron pore teflon filter disc at a flow rate of 3L/min. inconsistent sample durations; days to weeks.  Details regarding sample equipment and handling insufficient for replication
	1

	Sample duration
	Inconsistent sample durations reported
	1

	Sample processing and duration
	Not reported
	0

	Contamination mitigation

	Laboratory preparation
	Not reported
	0

	Clean air conditions
	Laminar fume hood
	2

	Negative control (blanks)
	Indication that they were collected, but data not reported.
	1

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Not reported
	0

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Teflon filters
	2

	Polymer identification
	Raman
	2

	Particle characterisation for human exposure
	Insufficient information provided in methods section with respect to characterization of particles.
	0

	
	
	

	Total Assessment Score>>
	9





	Reference>>
	Dehghani S, Moore F, Akhbarizadeh R. Microplastic pollution in deposited urban dust, Tehran metropolis, Iran. Environ Sci Pollut Res Int. 2017;24(25):20360-71.

	
	Description
	Score

	Sampling

	Sampling method
	Ten samples of dust collected from Tehran following a 2-month dry spell period.  Dust collected by sweeping an area of 30m2 adjacent to the curb of the two sides of the road.  At each site a 1Kg composite bulk sample was collected.
	1

	Sample duration
	Authors report a dry spell of 2months preceding collection, however, unclear what the dust collected from the road actually represents, no method employed to control for interpretation.
	0

	Sample processing and duration
	Insufficient details provided regarding storage of samples
	1

	Contamination mitigation

	Laboratory preparation
	Cotton lab coats and golves worn and equipment washed.
	2

	Clean air conditions
	Not reported
	0

	Negative control (blanks)
	Blanks collected but insufficient information provided to appropriately evaluate.
	1

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Samples sieved through a 5mm sieve to remove coarse debris.  Sieved samples treated with H2O2 for 8 days.
	1

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Digested samples filtered through a stainless steel filter paper (2micron) and using ZnCl2 for density separation before filtering a second time through stainless steel filter
	2

	Polymer identification
	SEM-EDX applied to 20 posssible microplastic particles.
	0

	Particle characterisation for human exposure
	Visual inspection under binocular microscope with up to x200 magnification
	1

	
	
	

	Total Assessment Score>>
	9





	Reference>>
	Abbasi S, Keshavarzi B, Moore F, Turner A, Kelly FJ, Dominguez AO, et al. Distribution and potential health impacts of microplastics and microrubbers in air and street dusts from Asaluyeh County, Iran. Environ Pollut. 2019;244:153-64.

	
	Description
	Score

	Sampling

	Sampling method
	15 street dust samples and 16 air samples.  100g of street dust collected by sweeping the road surface adjacent to the curb.  Air samples collected using an ECHO PM ambient filter sampler with a PTFE 2micron size filter. Sample flow rate of 16.67L/min for 24h.
	2

	Sample duration
	Unclear the duration of time associated with road dust samples; Air samples represent 24 hour period.
	1

	Sample processing and duration
	Insufficient details provided regarding storage of samples
	0

	Contamination mitigation

	Laboratory preparation
	Cotton lab coats and golves worn and equipment washed.
	2

	Clean air conditions
	Not reported
	0

	Negative control (blanks)
	Insufficient use of negative controls
	0

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Samples sieved through a 5mm sieve to remove coarse debris.  Sieved samples treated with H2O2 for 8 days.
	1

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Digested samples filtered through a stainless steel filter paper (2micron) and using NaI for density separation before filtering a second time through stainless steel filter
	2

	Polymer identification
	SEM-EDX applied to 7 posssible microplastic particles.
	0

	Particle characterisation for human exposure
	Visual inspection under binocular microscope polarized light microscopy and fluorescence microscopy coupled with manual visual sorting methods.
	1

	
	
	

	Total Assessment Score>>
	9






	Reference>>
	Liu C, Li J, Zhang Y, Wang L, Deng J, Gao Y, et al. Widespread distribution of PET and PC microplastics in dust in urban China and their estimated human exposure. Environ Int. 2019;128:116-24.

	
	Description
	Score

	Sampling

	Sampling method
	Indoor and outdoor dust samples collected from 39 Chinese cities.  Indoor dust collected from 4m2 area of floor in both bedroom and living room.  Outdoor dust collected from windowsills and open-air balconies.  Dust samples colleced using hog bristle brushes and transferred to paper bags lined with aluminum foil.
	2

	Sample duration
	Not possible to estimate a time-weighted relationship with respect to dust sampled, may be new or old, unclear and difficult to make comparisons between different locations.
	0

	Sample processing and duration
	Samples trasferred to lab 48h after collection and stored at -20degC until analysis.  Just prior to analysis samples passed through a 2mm sieve to remove larger particles.
	2

	Contamination mitigation

	Laboratory preparation
	No information provided regarding precautions taken during handling of samples
	0

	Clean air conditions
	Not reported
	0

	Negative control (blanks)
	Procedural blanks analyzed, however details on numbers and how they were processed handled is insufficient.
	1

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Particles separated using density separation in a solution of ZnCl2. Floating particles removed by spoon for analysis under a light microscope.
	1

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Mixed dust samples separated using a 1.2micron glass microfibre filter, stored in a petri dish and dried at 60degC for 48h.
	1

	Polymer identification
	Primary emphasis on analysis of PC and PET in dust samples, based on depolymerization and analysis by LC/MS method.  FTIR analysis also employed, with a spectral database match >70% being used as the standard for identification, relativley small fraction of particles (50 fibers and 20 granules) randomly selected and analyzed by FTIR, with results extrapolated to all samples.
	1

	Particle characterisation for human exposure
	Insufficient information provided in methods section with respect to characterization of particles.
	0

	
	
	

	Total Assessment Score>>
	8





	Reference>>
	Tunahan Kaya A, Yurtsever M, Çiftçi Bayraktar S. Ubiquitous exposure to microfiber pollution in the air. The European Physical Journal Plus. 2018;133(11).

	
	Description
	Score

	Sampling

	Sampling method
	Air aspirated across two separate filters, 500micron plankton net and 50 micron steel filter, flow rate of 0.3m3/min.
	1

	Sample duration
	One-30min sampling of air each month for 9months meant to represent temporal trend.
	1

	Sample processing and duration
	Following sampling, the filters were immediately sealed and transferred to the lab for analysis.
	2

	Contamination mitigation

	Laboratory preparation
	Not reported
	0

	Clean air conditions
	Not reported
	0

	Negative control (blanks)
	Not reported
	0

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Insufficient details of the method provided to enable replication and/or evaluation of the method.
	0

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	500micron plankton net and 50micron steel filter
	1

	Polymer identification
	ATR-FTIR applied, however, limited information presented on method
	1

	Particle characterisation for human exposure
	Visual inspection under stereomicroscope
	1

	
	
	

	Total Assessment Score>>
	7





	Reference>>
	Cai L, Wang J, Peng J, Tan Z, Zhan Z, Tan X, et al. Characteristic of microplastics in the atmospheric fallout from Dongguan city, China: preliminary research and first evidence. Environ Sci Pollut Res Int. 2017;24(32):24928-35.

	
	Description
	Score

	Sampling

	Sampling method
	Both wet and dry deposition collected with funnel (presumably, but not described) connected to a 5L glass bottle. Detailed description of dates and location provided.
	2

	Sample duration
	Inconsistent sample duration between samples collected.
	1

	Sample processing and duration
	Insufficient details provided regarding storage of samples
	1

	Contamination mitigation

	Laboratory preparation
	Lab coats mentioned, but insufficient information to fully assess the extent of steps taken to prevent lab contamination
	0

	Clean air conditions
	Not reported
	0

	Negative control (blanks)
	Mentioned but no details provided
	0

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Samples filtered through a 1micron glass microfibre filter and dried at 50degC for 48h.
	0

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	1micron glass microfibre filter
	1

	Polymer identification
	FTIR performed on 20% of randomly selected particles.
	1

	Particle characterisation for human exposure
	Surface characteristics of particles assessed using SEM
	1

	
	
	

	Total Assessment Score>>
	7





	Reference>>
	Dris R, Gasperi J, Rocher V, Saad M, Renault N, Tassin B. Microplastic contamination in an urban area: a case study in Greater Paris. Environmental Chemistry. 2015;12(5).

	
	Description
	Score

	Sampling

	Sampling method
	Both wet and dry deposition collected with funnel into a 20L glass bottle, surface are of 0.325m2. Detailed description of dates and location provided.
	2

	Sample duration
	Inconsistent sample duration between samples collected.
	1

	Sample processing and duration
	Insufficient details provided regarding storage of samples
	0

	Contamination mitigation

	Laboratory preparation
	Cotton lab coats worn, limited additional information presented regarding measures to reduce contamination
	1

	Clean air conditions
	Not reported
	0

	Negative control (blanks)
	Limited details provided regarding the collection of blanks
	1

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	All samples filtered fthorugh a glass fibre filter, but descriptions for how they were treated/handled insufficient to evaluate
	0

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Glass fiber filter
	1

	Polymer identification
	Stereomicroscope and visual observation
	0

	Particle characterisation for human exposure
	Stereomicroscope and visual observation
	0

	
	
	

	Total Assessment Score>>
	7





	Reference>>
	Dris R, Gasperi J, Mirande C, Mandin C, Guerrouache M, Langlois V, et al. A first overview of textile fibers, including microplastics, in indoor and outdoor environments. Environ Pollut. 2017;221:453-8.

	
	Description
	Score

	Sampling

	Sampling method
	Indoor, outdoor air sampled; passive collection of dust onto filters coupled with the collection of dust from vacuum cleaner bags.  Detailed descriptions of methods provided.
	1

	Sample duration
	Indoor air sampling at 8L/min onto 1.6micron glass microfibre filters for 4-7hours; outdoor air samples for between 10-40h, with sample volumes recorded of between 5-20m3; passive dust samples represent period of 4-15d; period of vacuum dust respresents documented.
	1

	Sample processing and duration
	Insufficient details provided regarding storage of samples
	0

	Contamination mitigation

	Laboratory preparation
	Not reported
	0

	Clean air conditions
	Not reported
	0

	Negative control (blanks)
	Not reported
	0

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Only details provided regarding how dust samples were treated, insufficient information regarding the treatment/handling of other sample matrices.
	1

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Glass fiber filter
	1

	Polymer identification
	FTIR analysis on a subsample of 28 randomly selected fibres
	1

	Particle characterisation for human exposure
	Stereomicroscope and visual observation
	1

	
	
	

	Total Assessment Score>>
	6





	Reference>>
	Yukioka S, Tanaka S, Nabetani Y, Suzuki Y, Ushijima T, Fujii S, et al. Occurrence and characteristics of microplastics in surface road dust in Kusatsu (Japan), Da Nang (Vietnam), and Kathmandu (Nepal). Environ Pollut. 2020;256:113447.

	
	Description
	Score

	Sampling

	Sampling method
	Road dust samples collected using a vacuum cleaner for 1min at each sampling site, sampling an area of 2mx5m or 10m2. Samples were kekpt in the dark and immediately returned to the lab for pretreatment and analysis
	1

	Sample duration
	Study includes details that sampling of road dust occurred following extended dry periods, however, no control for what the road dust acutally represents with respect to temporal resolution.
	0

	Sample processing and duration
	Samples stored in the dark and immediately transferred to lab for analysis.
	1

	Contamination mitigation

	Laboratory preparation
	Not reported
	0

	Clean air conditions
	Not reported
	0

	Negative control (blanks)
	Three blanks collected, no results reported.
	0

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Samples digested using H2O2 at room temperature for 1wk, no details on filtration of digestate provided.  Digestate dried and then subjected to density separation using NaI and filtered with 100micron nylon mesh
	1

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Various filters reported of varying/inconsistent pore size
	0

	Polymer identification
	Particles analyzed by ATR-FTIR with a  spectral match of 70% described.
	2

	Particle characterisation for human exposure
	Visual identification under stereomicroscope.  Unclear regarding criteria for plastic.
	1

	
	
	

	Total Assessment Score>>
	6







	Reference>>
	Syafei AD, Nurasrin NR, Assomadi AF, Boedisantoso R. Microplastic Pollution in the Ambient Air of Surabaya, Indonesia. Current World Environment. 2019;14(2):290-8.

	
	Description
	Score

	Sampling

	Sampling method
	Air sampling uisng a stainless steel 1L funnel, glass fiber filter (1.6micron) vacuum pump at flow rates of 207mL/min and 447 mL/min (two separate periods).  Sampling was at 1.2 m above ground.
	2

	Sample duration
	Not reported
	0

	Sample processing and duration
	Not reported how samples were stored and transported.
	0

	Contamination mitigation

	Laboratory preparation
	Not reported
	0

	Clean air conditions
	Not reported
	0

	Negative control (blanks)
	Not reported
	0

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Not reported how samples were handled/prepared for visual inspection and/or FTIR analysis
	0

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Glass fiber filter
	1

	Polymer identification
	Visual identification under stereomicroscope, subset analysed by FTIR.  Limtied details provided regarding analytical analysis
	1

	Particle characterisation for human exposure
	Visual identification under microscope, insufficient information provided describing how particles were identified as microplastic and/or shape size determined
	0

	
	
	

	Total Assessment Score>>
	4






	Reference>>
	Asrin NRN, Dipareza A. Microplastics in Ambient Air (Case Study: Urip Sumoharjo Street and Mayjend Sungkono Street of Surabaya City, Indonesia). IAETSD - Journal for Advanced Research in Applied Sciences. 2019;6(1):54-7.

	
	Description
	Score

	Sampling

	Sampling method
	Air pumped through filter media in a stainless steel funnel, collecting aerosols on a filter media.  Generally, insufficient information presented to understand the method/equipment used in sampling
	0

	Sample duration
	Insufficient informatin to evaluate sample duration
	0

	Sample processing and duration
	Insufficient details provided regarding storage of samples
	0

	Contamination mitigation

	Laboratory preparation
	Not reported
	0

	Clean air conditions
	Not reported
	0

	Negative control (blanks)
	Not reported
	0

	Sample purification/handling

	Positive control
	Not assessed
	0

	Sampe treatment (if necessary)
	Not reported
	0

	Microplastic characterisation and application towards assessing human exposure

	Filter/substrate composition
	Not reported
	0

	Polymer identification
	Visual inspection followed by analysis by FTIR of randomly selected particles.  No details given regarding how many and no details of method used.
	1

	Particle characterisation for human exposure
	Visual observation under microscope
	1

	
	
	

	Total Assessment Score>>
	2






	Reference>>
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	Score
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	Sample processing and duration
	
	

	Contamination mitigation
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	Total Assessment Score>>
	





	Reference>>
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