Effect of extrusion processing routes on morphology and properties of thermoplastic starch/PBS blends 
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In vitro biological reactivity test
Cell Thawing: Cryopreserved cells stored in liquid nitrogen (-150 to -196 °C) were rapidly thawed in a 37 °C water bath. The contents of each vial were slowly added dropwise to 5 mL of pre-warmed culture medium supplemented with 10% fetal bovine serum (FBS, free of mycoplasma, viruses, and endotoxins, Gibco, Thermo Fisher Scientific, Eindhoven, Netherlands), 2 mM L-glutamine (Sigma-Aldrich, St. Louis, USA), and 1% antibiotics (100 U/mL penicillin and 10 μg/mL streptomycin, Sigma-Aldrich, St. Louis, USA) in 15 mL conical tubes. Tubes were centrifuged at 800–1200 rpm (Sorval RT-6000B, H-1000B rotor, 134–300 × g, Thermo Fisher Scientific, Eindhoven, Netherlands) for 3 minutes, and the supernatant was carefully discarded to remove DMSO completely. The cell pellet was resuspended in 8 mL of culture medium containing 10% FBS, and the cell suspension was transferred to T25 flasks, which were incubated at 37 °C in a humidified atmosphere with 5% CO₂.
Cell Subculture: Subculturing was performed to expand the frozen cell stock and obtain sufficient cells for experiments. Once the monolayer reached 80–90% confluence, cells from a T25 flask (25 cm² growth area) were transferred to a T75 flask (75 cm² growth area), and similarly, cells from a T75 flask were split into two T75 flasks. The culture medium was removed, and cells were washed once with 8 mL of pre-warmed 1× PBS to remove FBS and cellular debris. PBS was discarded, and 0.15% trypsin (Gibco, Thermo Fisher Scientific, Eindhoven, Netherlands) with 0.53 mM EDTA (Affymetrix, Santa Clara, USA), pre-warmed to 37 °C (0.5 mL for T25 or 0.75 mL for T75), was added dropwise to the monolayer and incubated at 37 °C for 1 minute. Trypsin, a proteolytic enzyme, cleaves peptide bonds at the C-terminal side of lysine and arginine residues in cell adhesion proteins, facilitating detachment of cells. Its activity is inhibited by protease inhibitors present in FBS, such as α1-antitrypsin and α2-macroglobulin. After partial detachment was observed, cells were gently rinsed with 5–10 mL of medium containing 10% FBS to complete detachment and inactivate trypsin. The cell suspension was transferred to a 15 mL conical tube, centrifuged at 800–1200 rpm for 3 minutes, the supernatant discarded, and the pellet resuspended in medium with 10% FBS for transfer to new flask(s). An aliquot of 2 × 10⁶ cells was separated for DNA extraction and mycoplasma testing.
Cell Counting and Viability: After trypsinization, an aliquot of the cell suspension was collected for counting and viability assessment. Counting was performed using a Neubauer chamber, and viability was determined with 0.5% trypan blue (Sigma). Trypan blue is excluded by the intact membranes of viable cells but penetrates non-viable cells, staining them blue.
Cryopreservation: For long-term storage, subcultured and counted cells were resuspended in DMEM supplemented with 50% FBS and 10% DMSO, stored at -80 °C for 24–72 hours, and subsequently transferred to a liquid nitrogen container (Locator 8 – Thermolyne) for long-term preservation. After one week, a vial was thawed to confirm cryopreservation efficiency.
Mycoplasma Testing: Mycoplasma contamination is a major source of cell culture interference, affecting cell morphology, proliferation, and genetic stability, thereby compromising scientific results. Due to their small size (0.3–0.8 μm) and lack of cell wall, mycoplasmas are difficult to visualize and detect. To monitor cell contamination, PCR amplification of the 16S rRNA gene from Mycoplasma sp. and the constitutively expressed GAPDH gene of Homo sapiens (as a control for DNA presence) was performed using genomic DNA extracted from the cells of interest.
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Figure S1. Photographs of TPS and TPS/PBS filaments after the swelling test.
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Figure S2. Photographs of TPSR and TPSR/PBS filaments after the swelling test.
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Figure S3. Stress–deformation curves of TPS/PBS blends. a) Method M1. b) Method M2. c) Method M3.
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Figure S4. Stress–deformation curves of TPSR/PBS blends. a) Method M1. b) Method M2. c) Method M3.

2

image1.tiff




image2.tiff




image3.tiff
a)

Stress (MPa)

)

Stress (MPa)

30
2
20
154
104
54
o
o 0 5 2 2 3
Deformation (%)
30
2
20
154
104
54
o
0 0 15 2 25 30 35

Deformation (%)

40

b)

304
24
w 20+
I
2
8 154
g
@
104
54
o
o 5 10 15 20 25 3 3% 4
Defarmation (%)
—TPS
——PBS

—— TPS/PBS/10%
—— TPS/PBS/20%
—— TPS/PBS/30%




image4.tiff
a)

Stress (MPa)

)

Stress (MPa)

304

24

204

304

24

204

15 2 2% 30 35 &
Deformation (%)
0 15 2 25 30 35 &

Deformation (%)

b)

304
254
T 20
T
=
@ 15
14
a
10
54
]
0 s 10 15 20 25 30 3% 4

Deformation (%)

— TPSR
——PBS

—— TPSR/PBS/10%
—— TPSR/PBS/20%
—— TPSR/PBS/30%




