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Response to the Letter to the Editor Regarding Our Feature “Are We Speaking the Same 

Language? Recommendations for a Definition and Categorization Framework for 

Plastic Debris” 

 

We welcome the comments by Stark1 on our feature article2 and the opportunity to discuss 

further certain aspects of how to define and categorize plastic debris. We especially appreciate 

this contribution because fostering a constructive debate was one goal of our work and is 

crucial to advance towards a consensus. Stark comments on 1) the size categorization and 

the consideration of other ongoing work, 2) a missing discussion on biodegradability as an 

additional criterion, and 3) the distinction between artificial and natural polymers. 

 

Regarding 1), we welcome that the ISO working group agrees with our size classification. 

However, as their activities are ongoing and the outputs are not yet publicly available, we were 

not able to consider those in our article. With consensus building in progress, there will be 

some degree of agreement (as with ISO and others3) and disagreement.4 

 

Regarding 2), we discussed the issue of biodegradability intensively within the group of 

authors and agreed to exclude it as a criterion for the following reasons: First, before a ‘true’ 

degradation (mineralization), biodegradable and conventional plastics alike will fragment to 

smaller particles.5-7 These would fulfill the criteria 1-3. Second, while biodegradation of a given 

material can be determined in laboratory tests, it is unclear whether this will predict the 

degradation of the inhomogeneous plastic mix in the environment. Third, every plastic item 

unintentionally found in the environment should classify as “plastic debris” notwithstanding 

whether it is made of biodegradable or non-biodegradable plastic. Hence, while we do agree 

that investigating the biodegradability of plastics is of utmost importance to understand their 

fate in the environment, we remain convinced that biodegradability should not be a criterion 

for a definition and categorization framework. 

 

Regarding 3), Stark argues that regenerated cellulose is not semi-synthetic. In a larger 

context, this boils down to the question of how much a natural polymer needs to be modified 

to classify as “synthetic”. We have used the term according to its definition in Merriam Webster 
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“produced by chemical or biochemical synthesis; especially: produced artificially” (own 

highlight).8 Based on its artificial production from a natural polymer, we therefore consider 

regenerated cellulose “semi-synthetic”. This term may not be common in textile industry but is 

appropriate in an environmental context. We acknowledge the ambiguity of integrating 

regenerated celluloses under the umbrella of plastic debris. However, we are in favor of an 

inclusion as they are a significant part of marine litter, leach toxic chemicals, and generate 

nanoparticles as the case of cigarette butts highlights.9,10 In addition, we argued that a 

definition and categorization framework should not be tied to current analytical methods as 

these evolve constantly. To illustrate this, a recent study reports the ability to distinguish 

natural and semi-synthetic cellulose fibers by looking at one characteristic spectral band.11 

 

We are certain the discussion will not end here and very much welcome further debate on this 

topic. 
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