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Figure 1 Schematic illustration of experimental setup to generate PEMF (A) Two parallel 

solenoid coils connected to a waveform generator. (B) Arrangement of culture plates inside 

the solenoid coils. (C) Magnetic field distribution simulated using COMSOL software, colour 

map represents the magnetic flux density (T) while the white arrow indicates the volume and 

direction of magnetic flux. 

 



 

Figure 2 Cell morphology of the untreated (T0) and PEMF-treated groups (T15, T30, and 

T60) using phase contrast microscopy taken on (A) Day 3, (B) Day 7 and (C) Day 28; red 

arrows indicate areas with matrix mineralization; D indicates cells that were cultured in 

differentiating media and ND indicates cells that were cultured in non-differentiating media 



 

Figure 3 Fixed cell morphology of the of the untreated (T0) and PEMF-treated groups 

(T15,T30, and T60) using SEM taken on (A) Day 3, (B) Day 7 and (C) Day 28; red arrows 

indicate areas with matrix mineralization; D indicates cells that were cultured in 

differentiating media and ND indicates cells that were cultured in non-differentiating media 



 

Figure 4 Live/dead staining using calcein-AM (green) and ethidium homodimer-1 (red) (A) 

D-T0, (B) ND-T0, (C) D-T60, (D) ND-T60; live cells are stained green while the dead ones 

are red 



 

 Figure 5 Percentage of reduction for alamarBlue which is related to the viability of the cells 

through measured metabolic activity shows no significant difference for PEMF groups 

compared to control of each time point (*p<0.05) 

 



Figure 6 Concentration of DNA from lysed cells were quantified to indicate cell number and 

proliferation; it was done over the course of 4 weeks. (*p<0.05 compared to the control of 

each time point) 

 

Figure 7: Calcium ions quantification on early proliferative stage (Day 7) and late 

differentiation stage (Day 28) after normalization with DNA concentration.  



 

Figure 8: Mineral deposition staining on Day 28 (A) Calcium staining using Alizarin Red. 

Regions stained red represent calcium deposited by the cells during mineralization process in 

extracellular matrix. (B) Phosphate staining using Von Kossa on Day 28. Regions stained 

black represent phosphate deposition. All images taken were representative of the samples. 



 

Figure 9: Gene expression of early and late bone markers on (A) Day 7 and (B) Day 28 

through RT-PCR assay. 

 


