Supplementary Information

Latent progenitor cell-stimulating therapy for regeneration of
chronic tympanic membrane perforations using IGFBP2-

releasing chitosan patch scaffolds



Materials and Methods

Effects of IGFBP2 on TM cells

Primary TM cells were obtained from TMs of 5 day-old SD rats. For in vitro testing, TM cells
were cultured and maintained at 37°C in DMEM supplemented with 10% FBS in a humidified
atmosphere with 5 % COz for 2 weeks. In vitro studies using TM cells were conducted to
determine the optimum concentration of IGFBP for incorporation into CPSs. TM cells were
seeded on 24-well plates at 5 x 10*cells/well. Next, 20, 200 ng/ml and 2 pg/ml of IGFBP were
added to the wells. After 1, 3, and 7 days, cell viability was measured using the water-soluble
tetrazolium salt (WST-1) assay by adding WST solution to each well, and incubating the plates
at 37°C and 5 % CO:z for 4 h. The samples were then gently agitated for 1 h. Absorbance was
measured at 540 nm using a microplate reader (Versamax Reader; Molecular Devices,

Sunnyvale, CA, USA) to determine the optimal IGFBP concentration for use in the study.
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Figure S1. The water-soluble tetrazolium salt assay of tympanic membrane (TM) cells
according to the concentration of insulin-like growth factor-binding protein (IGFBP) using in
vitro cultures.
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Figure S2. Possible mechanism. Amine groups of chitosan and carboxylic groups of insulin-
like growth factor-binding protein 2 (IGFBP2) can be involved in hydrogen bonding. In the
same manner, hydroxyl groups of chitosan and amine groups of IGFBP2 can be involved in
hydrogen bonding. These types of bonds can occur in many sites of patches, resulting in the
reinforcement of mechanical strength.
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Figure S3. Representative images of TM cells grown on chitosan patch scaffolds (CPSs) and
IGFBP-CPSs (x100). TM cells of the IGFBP-CPSs group aggregated with one other,
presumably because of the effects of IGFBP2.
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Figure S4. Serial images and table showing the efficacy of IGFBP2-CPSs for chronic TM
perforations.
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Figure SS. Representative images of TM cells grown on CPSs and IGFBP-CPSs (x100). TM

cells of the IGFBP-CPSs group aggregated with one other, presumably because of the effects
of IGFBP2.
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