
▪ PFD-loaded scaffolds with 0, 3, 6, or 12 hours of UV

exposure showed no differences in ultrastructure

▪ Increased UV exposure duration correlated with increased

initial rate of drug elution and decreased bacterial load

present on scaffolds

▪ Minimal decline of fibroblast count on polymer scaffolds

compared to their seeding density, and cells proliferate in

48 hours on control and PFD-loaded scaffolds

▪ No differences in cell proliferation due to scaffold UV

exposure or PFD-loading vs. control scaffolds – plan to

verify with genomic DNA quantification

▪ PFD does not show signs of compound structure changes

based on UV exposure at durations tested
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Figure 5. A) Pirfenidone 

structure. B-E) Proton-NMR 

spectra of pirfenidone after 

12, 6, 3, or 0 hours UV 

exposure show no substantial 

differences between 

compound structure. 

Figure 1. TEM of UV exposed PFD-loaded scaffolds A) 0 hrs, B) 3 hrs, C) 6 hrs, or D) 

12hrs. Scale bars represent 2µm. E) Fiber diameters show no significant differences. 

Primary sclerosing cholangitis (PSC) is an autoimmune disorder of the liver,

characterized by inflammation of bile duct epithelium. Chronic inflammation of the

cholangiocytes can lead to cholestasis. In turn, inflammation initiated by cholestasis

spreads beyond the biliary tree resulting in portal hypertension and/or liver fibrosis

(1). There are currently no FDA approved drugs to slow PSC progression (2);

however, there are numerous clinical trials in progress to test the effectiveness of a

variety of drugs. Pirfenidone (PFD) is an anti-inflammatory/anti-fibrotic drug that is

FDA approved to treat idiopathic pulmonary fibrosis, a disease of lungs that has

similar fibrotic etiology (3, 4). We propose treating PSC with drug-elution from a

polymer or polymer-coated biliary stent.

UV exposure is often used as sterilization technique for polymer-based products (5).

In this ongoing study, we are assessing the affect(s) of UV exposure duration on the

material characteristics of our scaffolds. The link between scaffold material

characteristics and its capacity to support cell growth is well-established. We

hypothesized that longer UV exposure would decrease bacterial load on the scaffolds.

However, in addition to affecting the sterility, longer UV exposure may increase

polymer degradation, altering nanofiber structure and material properties (5). To

determine the multiple affects of UV on the fibers, ultrastructure, and bacterial load,

and drug-elution rates were assessed after exposure to different durations of UV light.

Since our scaffold is ultimately intended to be used with a polymer stent model, we

also evaluated cell viability and ensured that drug structure was unaffected by UV.

Electrospun fiber generation: A 3:1 ratio of poly(ɛ-caprolactone) (PCL, MW 80,000,

SigmaAldrich) and poly(ethylene glycol) (PEG, MW 12,000, SigmaAldrich) was dissolved

in 7:3 chloroform/DMF (N,N-Dimethylformaldehyde) at 8% (w/v). For drug-loaded fibers,

7.35 µg of pirfenidone (PFD, MedChemExpress) was added to the solution immediately

prior to electrospinning. Fibers were spun onto 18mm glass coverslips on a stationary

collection plate approximately 20 cm from the 23Ga electrospinning needle at a voltage of

11-15 kV and flow rate of 2ml/hr. Weight-matched (between 0.020-0.038g) electrospun

scaffolds were exposed to UV for 0, 3, 6, or 12 hours.

Transmission Electron Microscopy (TEM): Fiber samples were collected on carbon-

coated grids for 30 seconds and exposed to UV for 0, 3, 6 or 12 hrs. Images were taken on a

JEM 2100 Plus TEM (JEOL Ltd., Tokyo, Japan) at 80kV and 6K magnification equipped

with a 4K Oneview CMOS CCD camera. Fiber diameters were measured using ImageJ (30

samples per UV exposure, n=150). Statistical significance (p < .05) was determined by an

ANOVA test.

Bacterial load: Scaffolds exposed to 0, 3, 6, or 12 hours UV light (n=5) were placed in 8

mL of sterilized LB media and incubated at 37°C while at 200 rpm. After 24 hours, samples

were observed for bacterial growth and the sample optical density (OD) at 600 nm was

compared as a standard procedure to estimate bacterial amount. Additional samples (n=5,

per UV duration) were observed and imaged for 96 hours at 24 hour intervals to visually

determine positive or negative bacterial growth.

Drug elution: After UV exposure, scaffolds on glass coverslips were placed in 12-well

plates containing 1 mL PBS. Pirfenidone absorbances were measured at 1, 3, 6, 9, 24, 48,

72 and 96 hours in sample triplicates via UV-Vis at 310 nm. A standard curve linear

between 0-75 µg/mL of pirfenidone was used to calculate concentrations. Percent eluted

was determined using the ratio of drug to polymer and the weight of the scaffold. During

the study, scaffolds were incubated at 37°C with 5% CO2 .

Cell viability: Fibroblasts (CCL-92, ATCC) were seeded at 5,000-5,500 cells/well onto

control and drug-loaded scaffolds in 12-well plates that had undergone 0, 3, 6, or 12 hours

of UV exposure (n  5). All scaffolds were incubated with 5% CO2 at 37°C in high glucose

DMEM (Gibco) for 48 hours. At 48 hours, a cell viability assay (TetraZ, Biolegend) was

performed to assess cell proliferation. Concurrently, reliable detection of cell growth

relative to cells seeded per well with a linear range from 0 to 18,000 cells was verified as a

standard curve.

NMR for Drug Structure Assessment: A solution of pirfenidone (2 mg/mL) was dissolved

in chloroform and 500 µL of the solution (approximately 1 mg/well) was exposed to 0, 3, 6,

or 12 hours UV. Exposed samples were dissolved in chloroform-d, and proton NMR was

performed to assess the drug.
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Figure 4. At 48 hours, no statistical

differences in fibroblast proliferation

observed. n ≥ 5, error bars = St dev.

Cell Viability

Figure 3. PFD eluted from electrospun

scaffolds exposed to 3, 6, or 12 hours of UV

treatment.
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Figure 2. A) OD-600 readings at 24 hours, 

error bars = St dev, B) positive (red arrow) 

and negative bacterial samples at 96 hours.

Table 1. Summary of samples with visible 

bacterial growth over 96 hours, compared to 

positive and negative controls.
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