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Abstract: This study aims at optimizing the pre-treatment method for liposome and exosome derived
from pancreatic cancer cells in transmission electron microscopy (TEM) to enhance imaging quality
and preserve sample structural integrity. To overcome the challenges of poor contrast and structural
vulnerability during TEM imaging for liposomes and exosomes, a thorough investigation of various
pre-treatment methods was conducted, including filter membrane dust removal, agarose gel column
purification, phosphotungstic acid (PTA) negative staining, vacuum heating drying, and extraction
solution dilution. The morphological characteristics of liposomes and exosomes under these pre-
treatment conditions were analyzed. Each of these pre-treatment methods was evaluated for its impact
on the quality of TEM imaging and the preservation of the samples’ structural integrity. The results

offer an insight for achieving more authentic and reliable TEM morphological characterizations,
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ensuring compliance with rigorous analytical standards. The results showed that, compared to the

conventional PTA negative staining method, the imaging quality of liposome samples was improved

after filter membrane dust removal and gel column purification. For exosome samples, optimizing PTA

negative staining time and sample concentration could result in uniform distribution and distinct

morphological features.
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Fig. 1 Schematic diagram of general structures of liposome and exosome
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liposomes after negative staining with

phosphotungstic acid and vacuum drying
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