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➢Objectives

➢Introduction

1. PTFE–MNPLs are internalised and interact with microbiota.            2. Midgut conditions promote particle fragmentation into secondary NPL.
3. PTFE–MNPLs cross the gut barrier and are widely distributed.        4. Particles cause widespread structural and functional damage.
5. Inducing broad transcriptomic changes of various pathways          6. Oxidative stress and genotoxicity induced by PTFE MNPL exposure.
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Fig. 1. Representative SEM images of PTFE–MNPLs. (a) PTFE–MPLs. (b) PTFE–NPLs. 

Fig. 2. Biodistribution and cellular effects of orally administered PTFE particles in 

Drosophila larvae. (a,b) TEM images of PTFE–MPLs and PTFE–NPLs, respectively.

Fig. 4. Mitochondrial effects of PTFE–MNPL exposure. (a) Schematic of mitochondrial 

membrane disruption. (b) Concentration-dependent loss of membrane potential (MFI), 

indicating mitochondrial dysfunction. Data are mean ± SD; two-way ANOVA with 

Tukey’s test (*p ≤ 0.05 to ****p ≤ 0.0001).

Fig. 6. PTFE–MNPLs induce genotoxicity in Drosophila larvae. (a) Comet assay images 

show progressive DNA fragmentation. (b) DNA damage increases dose-dependently, 

with stronger effects from PTFE–NPLs. Data are mean ± SD; two-way ANOVA with 

Tukey’s test (*p ≤ 0.05 to ****p ≤ 0.0001).

Fig. 5. PTFE–MNPLs induce oxidative stress in Drosophila haemocytes. (a) DCF-DA 

images show increased ROS after PTFE exposure. (b) ROS levels rise concentration-

dependently, highest with PTFE–NPLs. (c) ORA analysis reveals dysregulation of 

ATPase and mitochondrial complexes. Data are mean ± SD; two-way ANOVA with 

Tukey’s test (****p ≤ 0.0001).Fig. 3. Transcriptomic alterations following PTFE exposure. (a) Volcano plots show 

differential gene expression in larvae exposed to PTFE–MPLs or PTFE–NPLs (125 

and 500 µg/g). (b) Scatter plots depict mean expression versus log₂ fold change, 

highlighting significantly up- and downregulated genes; PTFE–NPLs induce broader 

changes. (c,d) RT–qPCR validation confirms transcriptomic patterns for PTFE–MPLs 

and PTFE–NPLs. Data analyzed by two-way ANOVA with Tukey’s test (*p ≤ 0.05 to 

****p ≤ 0.0001).

❖Mitochondria damage

❖Genotoxicity
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❖Gene expression
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❖Internalization

• To characterize main properties of polytetrafluoroethylene 
(PTFE) micro- and nanoplastics (MNPLs). 

• To assess the biodistribution and cellular uptake of orally 
administered PTFE particles in Drosophila larvae. 

• To investigate transcriptomic changes and validate key 
gene expression responses following PTFE exposure.

• To evaluate PTFE-induced oxidative stress, mitochondrial 
dysfunction, and genotoxicity in larval haemocytes.
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