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Figure S1. Scheme of the composite film manufacturing.
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Figure S2. SEM images (x2000) of unmodified and modified GO: (a) GO, (b) GO-EDA, (c) GO-Lys,
(d) GO-Lys(Boc), (e) GO-EDA-oligo(Glu) (48 h, 35 °C, 1.6-fold excess of monomer), (f) GO-Lys-
oligo(Glu) (72 h, 35 °C, 1.6-fold excess of monomer), (g) GO-Lys-oligo(Glu(OBzl)) (72 h, 35 °C, 1.6-
fold excess of monomer).

1004 —GO
S —— GO-Lys-oligo(Glu) (72 h, 35 °C, x1.6)
\ —— GO-EDA-oligo(Glu) (72 h, 35 °C, x1.6)
80 \ —— GO-Lys-poly(Glu) (100 % activ.)
—— GO-EDA-poly(Glu) (100 % activ.)
——— poly(Glu)
X 604
=
2
()
= 40
20

1 v I L I % 1 L 1 I
100 200 300 400 500 600 700
Temperature (°C)

Figure S3. TGA curves of unmodified and modified GO as well as poly(Glu).

16

—PCL
—— PCL-1%GO
—— PCL-1%GO-Lys-oligo(Glu) (72 h, 35 °C, x1.6)
—— PCL-1%GO-Lys-oligo(Glu) (72 h, 45 °C, x1.6)
—— PCL-1%GO0-Lys-oligo(Glu) (72 h, 45 °C, x10)
44 —— PCL-1%GO-Lys-oligo(Glu) (100 % activ.)
—— PCL-1%GO-Lys-poly(Glu) (30 % activ.)
PCL-1%GO-EDA-oligo(Glu) (72 h, 35 °C, x1.6)

—— PCL-1%GO-EDA-poly(Glu) (100 % activ.)
0 T T T 1

0 10 20 30 40

5‘(0/0)

& (MPa)

Figure S4. Deformation curves (tensile test) for neat and some composite PCL films containing
unmodified/modified GO particles.

Table S1. Temperature values at 5 (75) and 10 % (710) weight loss of modified GO compared to
unmodified GO and poly(Glu).

Sample Varying grafting conditions 75 (°C)* T10 (°C)*
GO - 182 208
GO-Lys - 186 212
GO-EDA - 188 208
GO-Lys-oligo(Glu) 48 h, 35 °C, x1.6 163 192
GO-Lys-oligo(Glu) 72 h, 35 °C, x1.6 153 177

GO-Lys-oligo(Glu) 72 h, 45 °C, x1.6 162 182
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GO-Lys-oligo(Glu) 72h, 45 °C, x4.7 161 187
GO-Lys-oligo(Glu) 72 h, 45 °C, x10 164 189
GO-EDA-oligo(Glu) 48 h, 35 °C, x1.6 163 183
GO-EDA-oligo(Glu) 72h, 35 °C, x1.6 174 191
% activation of poly(Gl
GO-Lys-poly(Glu) 30 % activation of poly(Glu) 168 196
carboxyls
GO-Lys-poly(Glu) 100 % activation of poly(Glu) 175 192
carboxyls
100 % activation of poly(Gl
GO-EDA-poly(Glu) 00 % activation of poly(Glu) 165 184
carboxyls
poly(Glu) - 236 248

*Relative standard deviation was 1-2 %.

Table S2. Mechanical properties PCL-based composites with 0.5 wt% unmodified and modified
GO (tensile test).

Sample E (MPa) oy (MPa) ob (MPa) & (%)

PCL-0.5%GO 405+ 12 125+0.2 12.2+0.2 24+ 2
PCL-0.5%GO-Lys-

oligo(Glu) 447 £12 13.7£0.3 135+0.5 22+3

(72h, 35 °C, x1.6)
PCL-0.5%GO-EDA-
oligo(Glu) 422 £ 17 147+0.4 143+0.4 29£2
(72 h, 35 °C, x1.6)
PCL-0.5%GO-Lys-poly(Glu)

(100 % activation 448 +£19 141+04 140+04 282
of poly(Glu) carboxyls)
PCL-0.5%GO-EDA-
poly(Glu)

(100 % activation
of poly(Glu) carboxyls)

455+ 16 13.8+0.5 13.4+£0.5 283

Mineralization Study in Model Media

The mineralization study was performed by sequential incubation of the composite
film specimens in 10 mM solutions of CaCl: and NaH:POu. For this purpose, the films of
6 mm in diameter were glued onto the bottom of a 24-well plate using BF-6 glue. The
wells containing specimens were filled with a 1 mL CaCl: solution and the plate was in-
cubated within 2 days at 37 °C. After that, fixed specimens were carefully washed with
the excess of bidistilled water, and then incubated in 1 mL NaH2POs for another 2 days
at 37 °C. This cycle was repeated for 9 months. Finally, washed and air-dried films were
stained with calcein solution to visualize the mineral deposits.

Staining with calcein was carried out exactly as described in section 2.8.3, except
that the dye solutions were applied directly to each unglued film placed in a glass vial.
The volume of dye solutions was 0.5 mL. After removing the dye and washing, the films
were examined using fluorescence microscopy (section 2.6). Calcein fluorescence was
detected at the emission wavelength 530 nm (an excitation wavelength is 480 nm).
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Figure S5. Mineralization study of the neat PCL (a) and its composites with unmodified (b) and
modified GO (PCL/OG-Lys-oligo(Glu) #2 (c), PCL/GO-Lys-poly(Glu) #7 (d), PCL/GO-EDA-
oligo(Glu) (e), PCL/GO-EDA-poly(Glu) #9 (f)) in the model media after 9 months of exposure. The
intensity of green color (staining with calcein) indicates the content of calcium deposits on the sur-
face of the materials (fluorescence microscopy, x20). The content of the filler is 1 wt%.



