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Abstract: Waste polymer materials age and fragment in the environment under light, oxygen, mois-
ture, and water-driven abrasion, generating micro- and nanoscale particles from plastics, rubbers,
fibers, coatings, and other synthetic polymers. So, the concept of micro/nanoplastics can’t cover
all environmental polymer particles, and a broader analytical perspective is needed. For environmen-
tal samples, detection reliability can be affected at every workflow stage, including sampling, stor-
age, etc. This article focuses on naturally collected and simulated aging samples, discussing target
complexity and possible bias sources in detection results and comparing main reliability problems in
the two sample types. For natural samples, main risks are external contamination (during sampling,
transport, etc. ), particle loss(during digestion, etc. ), and misidentification (due to complex ma-
trices and similar non-polymer particles) , affecting both qualitative and quantitative analysis. For
simulated aging samples, main limitations are aging representativeness (laboratory aging can't fully
reproduce long-term environmental processes) and quantification of generated particles after aging
(difficult to determine amounts and relative proportions). These uncertainties may influence the inter-
pretation of aging and release behavior. To improve detection reliability, quality control throughout
the analytical process is needed, along with low-disturbance pretreatment and careful control of con-
tamination sources. Standardized workflows should be developed for different environmental matrices
and particle types, and multiple techniques should be combined for cross-validation. These mea-
sures can improve the comparability and credibility of detection results.
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Fig. 1  Formation of secondary micro/nanoplastics on plastic
Wi, surfaces after 12 months of natural marine weathering™
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