Supporting information
For
[bookmark: _Hlk89694884]Fabrication of Tri-polymers Composite Film with High Cyclic Stability and Rapid Degradation for Cardiac Tissue Engineering
	

[bookmark: _Hlk89694810]Abdalla Abdal-hay1,2*, H. Fouad3, Nasser M. Abd El-salam3, Khalil Abdelrazek Khalil4, 5



1The University of Queensland, School of Dentistry, Herston QLD, 4006, Australia;
2Department of Mechanical Engineering, Faculty of Engineering, South Valley University, Qena 83523, Egypt;
3Applied Medical Science Department, Community College, King Saud University, P.O Box 10219, Riyadh 11433, Saudi Arabia;
4Department of Mechanical and Nuclear Engineering, College of Engineering, University of Sharjah, Sharjah 27272, UAE;
5Department of Mechanical Engineering, King Saud University, P.O. Box 800, Riyadh 11421, Saudi Arabia.


Corresponding Author
Email: abdalla.ali@uq.edu.au


Keywords: Cardiac Infraction; Composite film; Mechanical properties; Silk fibroin; Poly(lactide-co-ε-caprolactone); Polyethene oxide


1. Materials and methods
Cell Culture 
	According to the previous publication, a cell culture test was performed using cardiomyocytes cells that were isolated from 3-days Sqague Dawley rats [1]. Briefly, the isolated cardiomyocytes were pre-plated for 2 h in 2 mM l-Glutamine, 10% FBS and 100 U/mg/ml Pen/Strep in DMEM/F12 medium and subsequently immersed in media (DMEM high glucose, Invitrogen) supplemented with 10% Fetal Bovine Serum (FBS) and 4% Penicillin-Streptomycin (reduced to 1% after 24h) and incubated at 37°C with 5% CO2. An outgrowth of cardiomyocytes was observed after 5-7 days. All in vitro experiments were conducted using cells from passage 4 to 6. After that, films (about 5 mm disc) were sterilised by UV radiation for 30 minutes on both sides. Films were placed in Petri dishes and seeded with 5,000 cardiomyocytes in 20 µL of culture media. Cells were allowed to attach for 2 h, and films were then transferred into 48 well-plates containing 500 µL of media. The culture medium was changed every 24 h.
After 1day of culture on three samples per group, a Live / Dead ® assay was conducted by staining cells with fluorescein diacetate (FDA- green channel for living cells) or propidium iodide (PI- red channel for dead cells). The films were washed twice in PBS and then incubated under 5 % of CO2 with FDA (0.8 U/ mL) and PI (5μg / mL) in PBS at 37oC for 10 min. Then the films were rinsed in PBS twice and then captured shortly. The cells were visualised under a Confocal Microscope (Nikon, Eclipse- Ti, U.S.A) at excitation/emission wavelength 488/530 nm for FDA and 530/ 620 nm for PI. At selected times (Day 1; n=4), the SEM visualised cell morphology and attachment on the various films. The composite films were washed twice with PBS. The samples were then fixed for 4 hours in 2.5% glutaraldehyde solution. Graded ethanol solutions, 10, 30, 50, 80, 96 and 100% (each step 10 min), were used to dehydrate the samples. Finally, the samples were gold-coated and evaluated by the SEM.
For cell growth and proliferation assessments, MTT metabolic assay was conducted according to our previous publications. 100 µL of fresh DMEM and 100 µL of 3-(4,5- dimethylthiazol-2-yl)-2,5-dipheyltetrazolium bromide (MTT) were added to each well directly on the composite films. After incubation for 4 hours, the medium was removed from each well and 100 µL isopropanol solution was added. After 15 minutes, the absorbance was measured at 450 nm wavelnegth (BioTek ELx808, USA).
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