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Statement of Purpose: Tissues engineering provides a 

way to combine life sciences with engineering to advance 

medical capabilities by creating, repairing, and/or 

replacing damaged tissues (Leor, J. Pharmacol Therapeut. 

2005;105(2):151-163, Zünd, G. Euro J Cardio-Thorac. 

1998;13(2):160-164). The chosen biomaterial is important 

in determining the chemical and physical properties, 

biocompatibility, and degradation rate of the scaffold 

(Willerth, SM. Adv Drug Deliver Rev. 2007;59(4-5):325-

338). Polylactic acid (PLA) is a widely used polymer in 

tissue engineering as it is both biodegradable, 

biocompatible (Kim, K. Biomaterials. 2003;24(7):4977-

4958). Conductive polymers such as polyaniline (PANi) 

are of growing interest due to their ability to increase cell 

differentiation, migration, attachment, and proliferation 

(Willerth, SM. Adv Drug Deliver Rev. 2007;59(4-5):325-

338, Li, MY. Chinese J Polym Sci. 2007;25(4):331-339). 

Although these conductive polymers have been reported 

to be less biocompatible, both neural and muscle cells 

have been successfully culture on PANi (Li, MY. Chinese 

J Polym Sci. 2007;25(4):331-339, Bidez, PR. J Biomat 

Sci-Polym E. 2006;17(1-2):199-212). Thus, a 

combination of PLA and PANi can be utilized to create a 

biodegradable, biocompatible, and electrically conductive 

scaffold. 

Methods:  
Electrospinning: PANi (Sigma-Aldrich, St. Louis, MO, 

USA) and camphorsulfonic acid (CSA) (Sigma-Aldrich, 

St. Louis, MO, USA) were dissolved in 10 mL of 

hexafluoro-2-isopropanol (HFIP) (Sigma-Aldrich, St. 

Louis, MO, USA) and allowed to shake for approximately 

two hours. Next, PLA (Lakeshore Biomaterials, 

Birmingham, AL, USA) was added and mixed for 

approximately four hours. A syringe containing the PLA-

PANi solution was then placed in a pump, an electric field 

was applied, and the resulting fibers collected. The 

amount of PLA and PANi, the extrusion rate, distance, 

positive voltage, and negative voltage for each polymer 

solution is listed in Table 1. 

 

Table 1: Electrospinning parameters for each of the four 

PLA-PANi solutions shown below. 
Polymer 

Solution 

(%) 

PLA 

(%) 

PANi 

(%) 

Distance 

(cm) 

Rate 

(mL/

hr) 

Positive 

Voltage 

(kV) 

Negative 

Voltage 

(kV) 

22 75 25 20 1.00 13.0-

13.5 

5.0 

24 80 20 25 1.00 17-18 2.0 

24 83 17 25 1.00 14.5 2.0 

 

Conductivity: The resulting mats were soaked in a saline 

solution for five minutes before being placed on an 

electrode (Capital Advanced Technologies, Inc., Carol 

Stream, IL, USA). A constant voltage of 20.00 V was 

applied to each mat and the current output measured.  

Results: Scaffolds were electrospun from PLA/PANi 

ratios of 83/17, 80/20, and 75/25 respectively (Figure 1). 

Scanning electron microscopy was used to measure the 

thickness of the scaffold and the fiber diameter. The fiber 

diameter ranges were as follows: 29.1 nm-5.48 µm for the 

83/17 solution, 29.1 nm-5.04 µm for the 80/20 solution, 

and 169.5 nm-798.2 nm for the 75/25 solution. Both the 

83/17 and 80/20 solutions have very similar fiber 

diameter ranges, but the 75/25 solution has a much 

smaller fiber diameter range. It may be possible that the 

larger fibers represent several fibers fused together; 

however, further analysis will be needed to determine if 

this is true. The 75/25 solution registered a current output 

of 5 mA when the max voltage, 20.00V, and the max 

current, 1.545 A, were inputted. However, our dual output 

DC machine model E3646A (Agilent Technologies, Santa 

Clara, CA, USA) was unable to measure a current output 

for the 83/17 and 80/20 solutions due to the limits of the 

device (max voltage of 20.00V and current measured to 

0.001 A). There is a possibility that at a higher voltage the 

83/17 and 80/20 solutions would output a current. 
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 Figure 1:  SEM micrographs of the (a) 24% (83/17) 

solution, (b) 24% (80/20) solution, and (c) 22% (75/25) 

solution at 10,000X.                                                                                   

 

Conclusions:  A combination of PLA-PANi can be used 

to create a biodegradable, biocompatible, and electrically 

conductive scaffold. PLA and PANi were mixed into a 

solution and electrospun into a mat. We have also shown 

that at 20.00 V a current of 5mA passes through the 22% 

(75/25) electrospun scaffold. Further analysis of the 

scaffold will involve a cell study and mechanical testing.   

 


