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Table S1. Summary of recent significant works on electrospinning design of GNMs with polymer matrices using pre-processing methods
	GNMs
	Polymer
	Solvent
	Additives
	Dispersion method/ External force
	ES parameters: (Distance; Voltage; federate)
	Reference

	GO
	PVDF
	DMF: acetone
4:1 wt/wt%
	-
	﻿Hydrophobic modification of
GO with subsequent sonication and stirring
	(27.7 cm; 24.1 kV; 1.23mL/h)
	(H. Li et al., 2020)


	rGO
	﻿ PANCMA
	DMF
	﻿ TiO2
	Ultrasonication and microwave heating
	(30 cm; 14 kV; 0.02 mL/h)
	(Du et al., 2020)

	GO
	﻿Poly (lactic acid) (PLA)/poly(butylene carbonate)
	DMF solvent
	PBC
	Stirring

	18 kV
	(Gu et al., 2019)

	GO
	PCL
	DMF: DCM 1:1
	-
	Stirring

	14 cm; 18 kV; 10 mL/h

	(Parandeh, Kharaziha, & Karimzadeh, 2019)

	rGO
	﻿poly (ester amide) (PEA)
	
	
	Ultrasonication bath
	(12cm; 20kV; 0.1mL/h)
	(Stone, Lin, & Mequanint, 2019)

	GR
	PLA
	DCM: TFA
2:1 v/v
	-
	Ultrasonication
	(15cm; 10-20kV,2mL/h)
	(Darzi, Golestaneh, Kamali, & Karimi, 2019)

	GR
	
PU
	THF: DMAC
3:2 w/v
	-
	ultrasonication
	(10 cm; 15 kV; 1mL/h)
	(Bahrami, Solouk, Mirzadeh, & Seifalian, 2019)

	GO
	PAN
	DMF
	-
	Probe and bath sonication and stirring
	(15 cm; 18 kV; 0.2 mL/h)
	(Ghaderi, Tavanai, & Bazarganipour, 2019)

	Gr
	66nylon
	TFA: acetone
1:1 v/v
	-
	Bath and tip sonication
	(15-20 cm; 15-20 kV; 0.17 to 0.5 mL/h)
	(Maccaferri, Mazzocchetti, Benelli, Zucchelli, & Giorgini, 2019)

	Gr
	Polycaprolactone
	DMF
	﻿-
	Stirring
	(10 cm; 10-14 kV; 0.4-0.5 mL/h)
	(Samani, Doostmohammadi, Nilforoushan, & Nazari, 2019)

	GO
	PLGA
	﻿1,1,1,3,3,3-hexafluoroisopropanol (HFIP)
	-
	Stirring
	(10 cm; 40 kV; 0.07-0.1 mL/ min)
	(Pan et al., 2019)

	GO/MWCNT
	PEO
	DMF
	
	Sonication and vigorous stirring
	(15 cm; 18.4 kV; 0.5 mL/h)
	(Banitaba, Semnani, Heydari‐Soureshjani, Rezaei, & Ensafi, 2019)

	GR
	Polyamide 66
	﻿formic acid
	-
	Stirring
	(15cm; 20kV;0.25 mL/h)
	(Jahan Biglari, Semnani Rahbar, Shabanian, & Khonakdar, 2018)

	GO
	PVDF
	DMF
	-
	Sonication and stirring 
	(15 cm; 18 kV; 1 mL/h)
	(Ren et al., 2019)

	GO-ZnO
	Gum Arabic (GA) and PVA
	
	-
	Stirring and heating
	(130 mm; 0-50 kV)
	(Silvestri et al., 2019)

	GO
	Polyurethane (PU)
	DMF
	Ag
	Stirring and heating
	(18 cm; 18 kV;1 mL/h)
	(Choi et al., 2019)

	GO
	poly(acrylonitrile-co-maleic acid
	DMF
	-
	Microwave heating and ultrasonication 
	(12; 25 kV; 0.03 mL/h)
	(Weng et al., 2019)

	Graphene Nano sheets
	poly (trimethylene terephthalate)
	TFA
	-
	Stirring
	(14 cm;
	(Huang, Wu, Jeng, & Liang, 2019)

	GO
	CA
	DMF: acetone
2:3 wt/wt%
	-
	Sonication & heating and stirring
	(15 cm; 27 kV; 0.13 mL/h)
	(Aboamera, Mohamed, Salama, 
Osman, & Khattab, 2018)

	GO
	PLA
	DMF
	-
	Stirring
	(6 cm; 20 kV; 1 mL/h)
	(Davoodi, Mazinani, Sharif, & Ranaei-Siadat, 2018)

	rGO
	Polystyrene (PS)
	(DMF: THF) 1:1
	-
	Magnetic stirrer

	(22 kV;

	(Ruan et al., 2018)

	﻿GQD
	PAN
	DMF
	-
	﻿
DMF Magnetic stirring
	240 cm; 15 kV; 0.63 mL/h
	(Ruiz, Pérez-Marquez, Maudes, Grande, & Murillo, 2018)

	GO
	CA
	Acetone/DMAc (w/w 2:1)
	-
	Stirring

	(8-10 cm ;20-25 kV; 1.5 mL/h)
	(Javed et al., 2018)

	Fluorine-doped GO, GO, and GOCOOH
	PVDF
	DMAC: acetone (v/v 4:6)
	﻿1 g of selectfluor and 0.1 g silver nitrate
	Stirring

	(12 cm; 25 kV; 0.5 mL/h)
	(Gebrekrstos, Madras, & Bose, 2018)

	rGO
	PVP/Chitosan
	Acetic acid: water
9:1 (w/v)
	-
	Stirring
	(6 cm; 22 kV; 0.5 mL/h)
	(Pavinatto et al., 2018)

	rGO
	PMMA/PANI
	DMF
	
	Stirring and sonication

	(15 cm;18-20 kV; 0.3 mL/h)
	(Abdali & Ajji, 2017)

	GO
	PLA/PCL
	CF: DMF (v/v=4/1)
	-
	Magnetic stirring and sonication
	(20 cm ;20 kV;
	(Wang et al., 2017)

	GR
	PVDF
	
	
	Sonication and stirring
	(17cm; 20 kV; 1mL/h)
	(Abolhasani, Shirvanimoghaddam, & Naebe, 2017)

	GR
	PCL
	Acetic acid
	gelatin
	Sonication and stirring
	(15cm, 10-20kV;0.2-1.8mL/h)
	(Heidari, Bahrami, & Ranjbar-Mohammadi, 2017) (Heidari et al., 2017)

	Gr and GO
	PVDF
	
	
	Ultrasonication probe (100 W, 40kHz, 15 mints)
	(100mm; 16kV;2mL/h)
	(Abbasipour, Khajavi, Yousefi, Yazdanshenas, & Razaghian, 2017)
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Figure S1. Cyclic voltammetry curves of (A) polyaniline (PANI)–coated nanofibers (NP3) and (B) PANI/graphene–coated nanofibers (NP3G2). Schematic representation of the charge/discharge curves of (C) polyaniline (PANI)–coated nanofibers (NP3) and (D) PANI/graphene–coated nanofibers (NP3G2). Reproduced with permission from (Tambakoozadeh, Youssefi, & Semnani, 2019) Copyright 2019 Wiley.


Table S2. Summary of recent significant works on electrospinning design of GNMs with polymer matrices using post-processing methods
	GBMs
	ES NFs 
	Postprocessing method
	Mechanism 
	Potential Applications
	Reference

	Ag-AQGO
	PEO/PVA 
	﻿Wet chemical route method


	The ESNFs were immersed into the as-prepared Ag-AQRGO solution to self- assemble the negatively Ag-AQRGO onto the positively charged NFs in an aqueous solution. The Ag-AQRGO was further washed away with deionized water. After drying in air, the AgNP-3D-AQRGO sensor was obtained.
	Gas sensors
	(F. Li et al., 2019)

	PEDOT-CNT/rGO
	PVDF-TrFE
	 ﻿Spray coating
 
	PEDOT-CNT/rGO is decorated on ES PVDF-TrFE NFs following these steps:
1. Functionalization of PVDF-TrFE ES NF: using dip coating of ethanol, potassium hydroxide and potassium permanganate and finally hydrogen peroxide.
2. ﻿Spraying of the positively charged MCNTs suspension and negatively biased rGO solution on the functionalized PVDF-TrFE ESNF
3. Coating of PEDOT on the substrate to further enhance the electrical conductivity and sensitivity.
	Piezo-electric pressure sensor and wearable smart textiles

	(Ahmed et al., 2019)

	rGO
	PVP/InCl3


	Ultrasonic dispersion

	The hybrid nanofibers (NFI-rGO) were obtained via ultrasonic dispersion of 2 mg NFI in a rGO aqueous suspension (0.1 mg mL−1) for 5 min

	Gass sensing in different environments. with 44 ppb detection limit and a response time of 17 s

	(Andre, Mercante, Facure, Mattoso, & Correa, 2019)

	rGO
	PVA
	Cross linking and chemical radiation modification method
	The PVA nanofibers were crosslinked (to make them stable and water resistant) with UV-light of 253.7 nm (UV-340 lamp) at 30 W with different duration (15, 30, 45 and 75 min) and then they were kept in both water and PBS solutions to optimize crosslinking duration 
	filtration, sensors/biosensors, thin films and packaging. 

	(Gozutok, Sadhu, & Sasmazel, 2019)






Figure S2. Piezoelectric force microscopy (PFM) amplitude vs dc voltage (voltage varying from −12 to 12 V) hysteresis loops for (a) PVDF/GOCOOH and (b) PVDF/GOF. Frequency dependence of (c) dielectric constant and (d) dielectric loss for PVDF/GO, PVDF/GOCOOH, and PVDF/GOF composites. (e) schematic representing the P−E loops for PVDF/GO, PVDF/GOCOOH, and PVDF/ GOF at room temperature. Reproduced with permission from (Gebrekrstos et al., 2018) Copyright 2018 American Chemical Society.

Table S3. Summary of studies on the improvement of various properties when adding GNMs in the polymer spinnable solution 
	GNMs/Polymer
	Spinning parameters
	Improved properties
	Potential Applications
	Remarks
	Reference

	Polyacrylonitrile (PAN)/GO
	(15 cm; 15 kV; 0.8 mL/h)
GO=0.4%wt
	Mechanical strength (by 3-4 times)
The thermal stability
Hydrophilicity (by 50%)

	Water treatment and battery performance
	The content of GO influences its dispersion and thus may affect the fiber formation as well as the final performance and properties of ES fibers.
	(Hou, Yun, & Byun, 2019)


	GO/GR/Halloysite NT/PVDF
	(10 cm; 16 kV; 2mL/h)

	﻿Piezoelectric and pyroelectric
The thermal stability (by 94%) Young’s modulus increased by 20 times
	Wearable electronics and energy harvesting applications from body movements
	The content of the nanofillers shows significant effect on piezoelectric responses due to enhancement of electroactive β‐phase.

	(Abbasipour et al., 2019)

	GO/PEO/PAN
	(20 cm; 20 kV; 1 mL/h)

	electrolyte uptake
ionic conductivity
	The content of GO influences the fiber diameter and ionic conductivity
	Homogenous distribution of GO fillers in the polymer matrix causes increase in the electrolyte uptake and electrical conductivity of the nanofibers.
	(Abdollahi, Ehsani, Morshedian, Khonakdar, & Aram, 2019)

	PCL/rGO
	(10cm; 10, 15kV, 6mL/h) s
	Mechanical behaviour Electrical conductivity Thermal stability
	﻿Human tissue repair
	The evaluated properties were affected according to the amount of rGO used and the applied voltage
	(Correa, Moncada, Gutiérrez, Vargas, & Zapata, 2019)

	GO/PET
	(12 cm; 10 kV; 0.1 mL/h)

	Young modulus by 50% MPa.
The electroconductivity is improved
	Improve cell attachment and proliferation
	The GO, spinning parameters and concentration control the electroconductivity, mechanical properties and the uniformity of NF
	(Ghasemi et al., 2019)

	PU-GO-PDA
	(20 cm; 20 kV; 0.2 mL/h)


	Wettability, water absorption, and both cell attachment and proliferation and ALP expression rate which denotes osteogenic differentiation property


	Bone regeneration of tissues

	﻿PU/GO was prepared by electrospinning and then PDA was coated by immersing PU/GO NF in dopamine hydrochloride solution under constant stirring (1.5 mg/L in 10 mM of Tris buffer pH = 8.5) at room temperature in a dark environment. After 24 h, the scaffold was washed with deionized water three times, and air dried.
	(Ghorbani, Zamanian, & Aidun, 2019)

	GO/ (Sulfonated PVA)
	(17 cm; 15 to 18 kV; 300 to 800 ﻿µL/h)
	Thermal and hydrothermal stability
Proton conductivity
Retention of humiditys
	Ionic polyelectrolyte membrane
	The combination of the sulfonation, the crosslinking, and the addition of GO enhanced the proton conductivity
	(Gil-Castell et al., 2019)

	PVA/rGO
	(6-10 cm; 15-25 kV; 10-20 ﻿﻿µL/min)
	Tensile] strength (∼5 MPa) and and the elastic modulus (∼1.5 GPa)
Thermal stability
The electrical conductivities of the nanocomposites.
	Biosensors, sensors etc.
	The increment of rGO (1% wt) improved PVA NF properties due to the strong interfacial interaction between rGO and PVA.
rGO dispersion in the PVA solution did not alter the crystal structure of PVA
	(Gozutok et al., 2019)

	Ag/rGO/Polyamide (PI)
	(20 kV;
﻿DMAc: THF = 3:2, wt:wt %
Stirring
	﻿The λ, Tg and THRI values of the (Ag/rGO)/PI nanocomposites were all increased with increasing the Ag/ rGO filler loading.
	﻿-
	﻿The aggregation of rGO can be effectively restricted by introducing Ag nanoparticles.
﻿
-
	(Guo et al., 2019)

	﻿PVDF-Pt-Pd/RGO-CeO2
	15 cm; 12 kV; 1 mL/h
	Increased thermal and catalytic properties
	﻿DMFC applications
	Novel electrospinning of PVDF-Pt-Pd/RGO-CeO2 nanocomposites
	(Hanifah et al., 2019)

	GO-doped PVDF/CuO/Al

	15 cm; 0.07 mm/min


	Heat of reaction and reaction efficiency of PVDF/CuO/Al nanocomposites
Strong anti-oxidation capability
	-

	Electrospinning and GO doping can improve the reaction efficiency due to the improvement of microstructure quality and nanocomposites performance.

	(Lyu et al., 2019)

	﻿PU and PU/rGO‐Ag
	17 cm; 18 kV; 0.3 mL/h

	Tensile strength
Electrical conductivity Cardiogenic differentiation
Potential
Wettability
	Cardiac tissue engineering
	﻿Adding rGO‐Ag and concentration influence the fiber diameter and the final properties

	(Nazari et al., 2019)

	MnO2-GO
	10 cm; 15 kV; 0.5 mL/h
	electrochemical
dielectric behaviors
higher charge mobility, diffusivity, and   conductivity.
	Future energy storage devices.
	-
	(Saha et al., 2019)

	﻿PCL/GO-Gelatin
	13 cm; 14 kV; 3 mL/h

	Tensile stress and
Young’s modulus 
	Anti-tumor effect of classical therapies
	﻿The presence of 1 wt% graphene oxide increased mechanical strength of PCL/Gel
	(Unal et al., 2019)
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