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Gas Permeability of Mold during Freezing Process
Alters the Pore Distribution of Gelatin Sponge and
Its Bone-Forming Ability
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1. SEM Images of Vertically Sectioned Sponges
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Figure S1. (A) Field-emission scanning electron microscope (FE-SEM) images of vertically sectioned
sponges with low magnification. Red arrows: dense structure in the center of the gelatin sponges
prepared using the ST. al-c4: magnified area for B; (B) Magnified SEM images of vertically sectioned
sponges. d1 and d2: magnified area for C; (C) Magnified SEM images of the central part of gelatin
sponges prepared using the ST and STPL. ST: silicon tube showing high permeability; STPL: ST
covered with polyvinylidene chloride (PVDC) at the lateral side; STPLB: ST covered with PVDC at
the lateral and bottom sides.

Table S1. Mean size and circularity of pores analyzed using SEM images of vertically sectioned
gelatin sponges.

Upper Part of Sponge Lower Part of Sponge
ST STPL STPLB ST STPL STPLB
Diameter (uum) 152.8 a 107.7 b 89.9b 151.2a 106.6 b 90.2b
(28.5) (2.6) (4.5) 4.7) (11.2) (4.2)
Circularity 0.20a 0.27b 031b 019a 0.27b 0.31b
(0.02) (0.02) (0.02) (0.01) (0.01) (0.03)

Numbers in parentheses: standard deviation. Same alphabet: no statistical difference. Mean: average
of four regions of interest using SEM images of four different images.
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2. The Distribution of Pores in Vertical Sectioned Gelatin Sponges
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Figure S2. Distribution of pore area (A) and size (B) in vertically sectioned gelatin sponges prepared
using different molds. The data were obtained through quantitative image analysis using Image J
software. ST: silicon tube showing high permeability; STPL: ST covered with PVDC at the lateral side;

STPLB: ST covered with PVDC at the lateral and bottom sides. Representative data from four different
images.
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3. Macro Images of Water Absorption at Sponges
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Figure S3. Macro images of water absorption at the cross-sections or curved surfaces of gelatin
sponges prepared using the different molds. ST: silicon tube showing high permeability; STPL: ST
covered with PVDC at the lateral side; STPLB: ST covered with PVDC at the lateral and bottom sides.

4. Evaluation of Cytotoxicity at Day 1
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Figure S4. Evaluation of cytotoxicity in vitro at day 1. Rat osteoblastic cell line UMR106 cells treated
with gelatin sponges prepared using three different molds: ST: silicon tube; STPL: ST covered with
PVDC at the lateral side; STPLB: ST covered with PVDC at the lateral and bottom sides. Control: no
sponges. (A) WST-8 assay. Mean with SD (n=4, p > 0.05, one-way ANOVA with Tukey-Kramer tests)
N.S.: no statistical difference. (B) Live or dead viability staining. Green: live cells; red: dead cells.
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5. Hematoxylin-Eosin Staining Images

Figure S5. Representative hematoxylin-eosin staining images of the defects treated with/without
gelatin sponges prepared using different molds. *NB: newly formed bone. ST: silicon tube; STPL: ST
covered with PVDC at the lateral side; STPLB: ST covered with PVDC at the lateral and bottom sides.
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