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Figure 1. Chitosan Mixture Scaffolds

A. Chitosan scaffolds in a lyophilized container B. Dried chitosan scaffolds cut in various
shapes and sizes. Stereo-micrographs of 2%Chitosan-abalone shell powder-silk scaffold
stained with Safranin-O; 6.7X magnification (C, each interval of the calibration mark = 1 mm.);
20X magnification (D). E. Dried Chitosan and Chitosan Mixture Scaffolds in 24-Well Plate
after Gas Sterilization: Row 1= 2%Chitosan scaffolds; Row 2= 2%Chitosan-silk; Row 3=
2%Chitosan-5%Abalone Shell Powder; Row 4= 2%Chitosan-5%Abalone Shell Powder-Silk.
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Table 2. Tissue Donor Information
Eight donors were dental patients who attended Oral and Maxillofacial Surgery Clinic (DM001-DMO009)
and three donors attended Periodontics and Oral Medicine Clinic (OM02-OM04)

Donor |HGF| PDL |Sex| Age | Normal | DM | FBS |mmol/L| HbA1c Extraction
(yrs) (mg/dl) %
DMO0O01| X - F | 62 - X | 144 8 - 41, 31, IDP
excision
DMO002| X - M| 16 X - - - - 18, gingival
excision
DMO003| X - F | 64 - X | 130 - - 14, 15, 16
gingival ex
DMO004| X - M| 75 - X | 161, - 7.2 16, 17
113
DMO005| X X | M| 25 - X | 161 - - 18, 44
DMO007| X - F | 40 X - - - - 18, gingival
excision
DMO008| X - M | 43 - X | 118 - - 25
DMO009| X - F | 18 X - - - - 38
OoM02 | X - F | 55 - X | 115 - - -
OMO03 | X - F | 49 - X | 118 - - -
OM04 | X - F| 62 - X | 122 - - -
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Figure 2. Semi-log Growth Curves of Gingival Fibroblasts from 11 Tissue Donors
between Day 1 and Day 19

HGF from 11 donates (DM001-DM005, DM007-DM009 and OM02-OMO04) were cultured with
DMEM-HG in 24-well plates and were counted at each time point between day 1 and day 19.

Y-axis is shown in a logarithmic scale.
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Table 3. 'lﬂmUﬂﬁdﬂﬂfiﬁﬂﬁi‘u?:ﬁ‘uﬂ'lmaﬂgfﬂﬂﬂLHHMI‘.'ILEI"IHT.TLm:LEIEHLTﬂﬂF

Dilution of
DMEM HG Glucose Glucose
502 D-glucose
Glucose Levels (A} N— (mbd) {mg/dl)
m
[Al [A+B] [~+B]
B]

MNormal 54 - 5.4 972
Slightly High 54 11000 (2.7) 8.1 1458
(1.46x-1.94x) / 1:500 (5.4) 10.8 194.4

1400 (6.75) 12.2 2196
Moderately High
54 1300 {(9) 14.4 2592
(2.2x-3.4x)
1200 (13.5) 189 3402
Very High Ha 1:100 (27} 324 5832
(5.8%-10.7x) ) 1:50 (54) 59.4 1,069.2

No



DMEM-HG

Figure 3. Inverted Micrographs of Normal HGF Cultured in Various Glucose

Levels at Day 1 after Initial Cell Seeding (2,000 cells/ml/well)
(A) DMEM-HG (B-H) with additional various dilutions of 50% D-glucose in 24-well plates
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Figure 4. Inverted Micrographs of Controlled Diabetic HGF Cultured in Various

Glucose Levels at Day 1 after Initial Cell Seeding (2,000 cells/ml/well)
(A) DMEM-HG (B-H) with additional various dilutions of 50% D-glucose in 24-well plates
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Figure 5. Semi-log Growth Curves of Normal HGF and Normal PDL Donors
between Day 1 and Day 14 in the Presence of Various Glucose Levels

Normal HGF (A) and normal PDL (B) were cultured with DMEM-HG, and DMEM-HG with
additional various dilutions of 50% D-glucose in 24-well plates and were counted at each

time point between day 1 and day 14. Y-axis is shown in a logarithmic scale. X-axis is

various glucose levels.

(0F]



Cell Cycle

2.00

® Dayl
Cell Cycle
5.00
4.00
3.00 T
2.00 T
1.00 ! = Day3
0.00 ~~T—|—I———-
S N2 Y > > ] A %) > > ’\, >
ROIOEICIL U e
] ] By
Cell Cycle
8.00
6.00

m Day5

Figure 6 (A-C). Bar Charts showing Means of Cell Cycles from Non-diabetic and
Controlled Diabetic Donors from Day 1 to Day 5 Cultured in Various Glucose

Levels



Cell Cycle

8.00

7.00

6.00

5.00

4.00 F

3.00 -
2.00 -
1.00 -

D o000 -

]

o 9
O O Q
QO oD
®)

N

8.50

E Day7

yooN D

@g & @Q'a
&

¥

S

I»
\}
Q
@

@0% \&0@' @@"’ é‘&

Cell Cycle

8.00

7.50

7.00

6.50

T >
i - /s

10.00

PDL Normal HGF Normal

Cell Cycle

8.00

6.00

4.00 ——

0.00 -

= Day 10

T 1

RS
SR

S & S & &g
Q@@**é*@@@@@

QQ

Figure 6 (D-F). Bar Charts showing Means of Cell Cycles from Non-diabetic and

Controlled Diabetic Donors from Day 1 to Day 18 Cultured in Various Glucose

Levels

Non-diabetic HGF & PDL and controlled diabetic HGF were cultured in various glucose levels
(5.4, 8.1,10.8, 12.2, 14.4, 18.9, 32.4, & 59.4 mM).
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Figure 6 (G & H). Bar Charts showing Means of Cell Cycles from Non-diabetic

and Controlled Diabetic Donors from Day 1 to Day 18 Cultured in Various Glucose
Levels

Non-diabetic HGF & PDL and controlled diabetic HGF were cultured in various glucose levels
(5.4,8.1,10.8, 12.2, 14.4, 18.9, 32.4, & 59.4 mM). At each time point, the numbers of cell
cycles were estimated and plotted as bar charts with error bars representing standard
deviations from the means of the numbers of cell cycles for each donor cultured in various

glucose levels.
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Figure 7. Percent of Cell Viability by MTT Assay

Biocompatibility test by MTT assay showing percent of cell viability when cocultured for 1 day
with media previously used to coculture with cells of the same type for 2, 8, 13, and 18 days
with media replacement every 2-5 days . (A) Human gingival fibroblasts. (B) Periodontal
ligament cells. 4chi = 4%chitosan scaffold; 2PH5-silk = 2%chitosan-5%abalone shell powder-
silk; 2d coculture = co-culture for 2 days; 8d coculture-1ch-5dim = co-culture for 8 days with
fresh media change once; 13d coculture-3ch-4dim = co-culture for 13 days with fresh media
changes for three times; 18d coculture-4ch-4dim = co-culture for 18 days with fresh media
changes for four times. The conditioned media were immersed with cell-scaffold constructs

for 2 days, 5 days, 4 days, and 4 days, respectively.
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Figure 8. Stereomicrographs of Undersurface of Transwell Inserts

Normal HGF (A-F) and Controlled diabetic HGF (G-L) cultured in transwell inserts with polycarbonate
membranes of 0.4 micrometer (A, D, G & J), 3 micrometer (B, E, H & K), and 8 micrometer (C, F, | &
L) in the presence of DMEM-HG (A-C & G-l) and additional 1:200 dilution of 50% D-glucose (D-F &
J-L) at day 5.
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Figure 9. Stereomicrographs of Undersurface of Transwell Inserts
Normal HGF (A-F) and Controlled diabetic HGF (G-L) cultured in transwell inserts with

polycarbonate membranes of 0.4 micrometer (A, D, G & J), 3 micrometer (B, E, H & K), and 8
micrometer (C, F, | & L) in the presence of DMEM-HG (A-C & G-l) and additional 1:200
dilution of 50% D-glucose (D-F & J-L) and with the 2%Chitosan-ablone shell powder-silk
scaffolds at day 7. The scaffolds are still attached to the membranes (C, E, H, | & K) although

the transwell inserts are inverted.
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Figure 10. Micrographs of Polycarbonate Membrane and Cultured HGF on Transwell

Inserts in 24 well Plate.

Controlled diabetic HGF cultured with DMEM-HG + 1:200 dilution of 50% D-glucose (Last row in A
& B-D) in transwell inserts with polycarbonate membranes of 0.4, 3, & 8 micrometer pore sizes,
1, 2", & 3™ column in (A), respectively. A-D are stereomicrographs. B-D are the undersurface
of transwell inserts showing migrated cells on the undersurface of 3 & 8 micrometer pore sizes
(arrows C & D, respectively) but no cell was found on the undersurface of 0.4 micrometer pore
size (B). Cells were cultured with 2%Chitosan-abalone-shell powder-silk scaffold. The scaffold is

still attached to the membrane (B) although the transwell inserts are inverted. E-F are scanning

electron micrographs captured on the membrane close to the scaffold (Left). Pore of

size 3 micrometer (Yellow arrow); parts of cells (Red arrows) cover some pores in (F).
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Figure 11. Scanning Electron Micrographs of Polycarbonate Membrane on the

Inner Side of a Transwell Insert.

Controlled diabetic HGF (A-F, red arrows) cultured in a transwell insert with polycarbonate
membrane of 3 micrometer pore size (Yellow arrows in A & C). Cells were cultured with
2%Chitosan-abalone-shell powder-silk scaffold. The scaffold was detached from the membrane

and leaving some parts (Sc) of the scaffold on the membrane.



	

