Supporting Information

Synthesis of Aniline tetramer-co-polycaprolactone (AT-PCL)

Aniline tetramer-co-poly(caprolactone) (AT-PCL) was synthesised as previously published by Guo et al. (FIG. S1).[25] The monomer ε-caprolactone (2) (Merck Millipore, UK) was dried under nitrogen atmosphere and over molecular sieves (4 Å, powder) overnight prior to use. N-Phenyl-1,4-phenylenediamine (aniline dimer, AD) (1) was used as received and dissolved in ε-caprolactone at a molecular ratio of 1:7. A catalytic amount of stannous octoate (Sn(Oct)2) was added to initiate the ring opening polymerisation. The reaction was stirred at 120°C for 16 hours under nitrogen atmosphere. AD-PCL (3) was then dissolved in chloroform (CHCl3, VWR, UK), non-reacted monomer was extracted with distilled water. Aniline tetramer-co-polycaprolactone (AT-PCL) was synthesised in an oxidative coupling of AD (1) to AD-PCL (2). 2000 mg AD-PCL (2) was dissolved in a mixture of dimethylformamide/acetone (10 mL DMF, 20 mL acetone). AD (1) was then added under constant stirring at a molar ratio of 1:1 (400 mg). When dissolved, 20 mL 1M hydrochloric acid (HCl) was added, and the solution turned from dark blue to green. 992 mg ammonium persulfate (NH4)2S2O8 were dissolved in 5 mL H2O and added dropwise over 20 minutes. The reaction was then stirred at room temperature for 4 hours. A dark green solid was obtained, filtered under reduced pressure over a Buchner funnel, washed in a mixture of acetone:HCl (1M) (1:1) and de-doped in 0.1 M NH4OH for 1 h to yield AT-PCL (4). The cake was washed in distilled water, and dried under vacuum for 48 hours. The cake was washed in distilled water, and dried under vacuum for 48 hours. Polymer molecular weights were estimated by 1H NMR based on the integral ratios of the repeating alkyl chain (3.97-4.14, 12H per repeat), to the polymer end group -CH2OH (3.65, 2H).

NMR spectra are displayed in FIG. S2.   

AD-PCL 1H NMR (400 MHz, CDCl3): δ = 7.51-7.63 (1H, m, NH), 7.41 (2H, d, J = 8.9 Hz, ArH), 7.23 (2H, dd, J1 = J2 = 7.7 Hz, ArH), 6.93-7.08 (4H, m, ArH), 6.89 (1H, t, J = 7.7 Hz, ArH), 3.97-4.14 (12H, m, -CH2O-), 3.65 (2H, t, J = 6.5 Hz, -CH2OH), 2.22-2.41 (14H, m, -CH2CO2-), 1.76 (2H, dd, J = 8.8, 6.5 Hz, -CH2CH2OH), 1.52-1.70 (26H, m, -CH2-), 1.23-1.52 (14H, m, -CH2-) ppm;


AT-PCL 1H NMR (400 MHz, CDCl3): 7.52-7.75 (1H, br m, -NH), 7.36-7.56 (3H, br m, ArH), 7.18-7.36 (4H, br m, ArH), 6.77-7.18 (9H, br m, ArH), 5.68-5.92 (1H, br m, ArH), 4.00-4.17 (14H, m, -CH2O-), 3.66 (2H, t, J = 6.5 Hz, -CH2OH), 2.22-2.45 (16H, m, -CH2CO2-), 1.52-1.83 (32H, m, -CH2-), 1.31-1.49 (16H, m, -CH2-) ppm;  
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FIG. S1 (a) Reaction scheme of AD-PCL and AT-PCL synthesis. (b) Different oxidative states of aniline tetramer. 
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FIG. S2 (a) NMR spectrum of AD-PCL and (b) NMR spectrum of AT-PCL. 
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FIG. S3 MC3T3-E1 quantification based on Hoechst DNA binding and fluorescence intensity. 
No significant differences among the conditions or over time were observed. Results are presented as mean ± SD.
Electrospinning of AT-PCL / PCL blends

Electrospun membranes were produced on a custom built device as previously reported 
 ADDIN EN.CITE 

[26]
. The device consisted of a faraday cage (Phoenix Mechano Limited, UK), two high voltage sources (ETPS Limited, UK), and two syringe pumps (NE-1010 High Pressure Syringe Pump, World Precision Instruments, UK), providing a constant polymer flow through the needle (blunt needle, 18G Scientific Laboratory Supplies Ltd, UK)). The positive voltage was applied to the needle, whereas negative voltage was applied to the collector. High voltage was controlled by custom made software based on labview (Empa, Swiss Federal Laboratories of Materials Science and Technology, St. Gallen, Switzerland) via a labjack interface (labjack, RS components, UK). 

TABLE S1 Forward and reverse primers utilised in the study.

 Forward




Reverse

18S

5’-GTAACCCGTTGAACC-3’

5’CCATCCAATCGGTAGTAGTAGCG-3’

ALPL

5’-GATCGGGACTGGTACTCGGATAA-3’ 
5’CACATCAGTTCTGTTCTTCGGGTAC-3’

COL1A1

5’-TTCTCCTGGTAAAGATGGTGC-3’
5’GGACCAGCATCACCTTTAACA-3’

RUNX2

5’-CCGCCTCAGTGATTTAGGGC-3’
5’GGGTCTGTAATCTGACTCTGTCC-3’
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