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Figure S1. Overview of our new porcine stomach ex vive model. Submucosal elevation height
(SEH) was measured by the new ex vivo model that applies a constant tension to the tested specimen
(A). SIM is injected into the submucosa at the center (B) or edge (C) of the specimen, leading to

submucosal elevation. The SIM performance is evaluated by measuring the value of SEH.
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Figure S2. Procedure of ESD in ex vivo porcine colon ESD model. A gastrointestinal endoscope

with a transparent hood is used for this study (A). Pseudo-lesions are shaped on the mucosa of the
colon model by a Flush Knife BTS (B). Subsequently, an appropriate amount of SIM is injected into
the submucosal layer using a 25-gauge endoscopic injection needle to generate a safe submucosal
elevation (C and D). Afterwards, the mucosa around the pseudo-lesion is circumferentially incised
with the Flush Knife BTS and an electrosurgical generator (E and F). Finally, the connective tissue
of the submucosal layer is dissected with a Flush knife at swift coagulation current of 60 W (G and

H).
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Figure S3. Submucosal tissue during ESD and an ulcer after ESD. As the sodium polyacrylate
aqueous solution is colorless and transparent, the visibility of the submucosal layer is notable even at
the time of submucosal dissection. SIMs are colored light blue by indigo carmine (A). In similarity to
the human colon, porcine colon has thin muscle layer and is easily perforated by inappropriate
submucosal dissection. No serious incidents such as perforation were encountered during ESD using

SPA (B).
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Table S1. Comparison of mean SEH (center) between 0.4% HA and 0.07% SPA

Post injection time, min

0 1 2.5 5 7.5 10 125 15 175 20 30 45 60
0.4% HA 573 484 451 413 386 3.66 343 324 310 297 283 272 261
0.07% SPA 647 6.02 553 530 512 498 476 462 450 439 423 410 4.02
P-value <0.0001<0.0001<0.0001<0.0001<0.0001<0.0001<0.0001<0.0001<0.0001<0.0001<0.0001<0.0001<0.0001

The values of SEH were evaluated with t-test. HA, sodium hyaluronate; SPA, sodium polyacrylate.
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Table S2. Comparison of mean SEH (edge) between 0.4% HA and 0.07% SPA

Post injection time, min

0 1 2.5 5 7.5 10 125 15 175 20 30 45 60
0.4% HA 492 373 338 300 271 246 218 196 1.70 142 120 1.05 0.86
0.07% SPA 535 479 453 427 409 392 373 362 348 337 316 3.02 283
P-value 0.0006<0.0001<0.0001<0.0001<0.0001<0.0001<0.0001<0.0001<0.0001<0.0001<0.0001<0.0001<0.0001

The values of SEH were evaluated with t-test. HA, sodium hyaluronate; SPA, sodium polyacrylate.
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