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Ethylene Glycol Diglycidyl Ether from the Spectral Database for Organic Compounds 
http://sdbs.db.aist.go.jp/sdbs/cgi-bin/direct_frame_top.cgi 

b 

Figure 6: FTIR of pullulan, gelatin, and 75% pullulan/25% gelatin scaffold (a), FTIR of 
75% pullulan/25% gelatin scaffold before and after crosslinking 1:70 EGDE in EtOH 
(b), FTIR of 75% pullulan/25% gelatin scaffold crosslinked 1:70 EGDE in EtOH before 
and after adding RA (c) 
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increased space for drug loading, therefore, this presented evidence that it may be a good 

polymer for drug delivery. 

 

Figure 8: SEM images of nanofibers; 100% pullulan (a), 75% pullulan/25% gelatin (b), 

50% pullulan/25% gelatin (c), 75% pullulan/25% gelatin with EGDE crosslinking 1:70 

in EtOH 1:70 (d), 50% pullulan/25% gelatin with EGDE crosslinking 1:70 in EtOH (e), 

75% pullulan/25% gelatin with EGDE crosslinking 1:50 in EtOH (f), 50% pullulan/25% 

gelatin with EGDE crosslinking 1:50 in EtOH (g) 
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4.3 Scaffold Degradation 

Degradation testing was performed by incubating samples with Ringers solution, 

which is an isotonic solution made of sodium chloride, potassium chloride, sodium 

bicarbonate and calcium chloride. To recapitulate physiological conditions by incubating 

samples in Ringer’s solution and incubating at 37oc with constant agitation. Ringers 

solution is relatively like body fluids. RA was also added to the scaffolds and examined to 

see if there was any noticeable effect, however there was no significant effect seen on 

any of the samples. It was observed that most of the sample degraded after the first day, 

however it slowed down considerably in the following days and weeks. The reason 

Table 2: Nanofiber Diameter 

 



55 
 

degradation was so high at the beginning and then slowed down considerably may have 

been due to decrease in surface area of the polymer. As the polymer degraded the highly 

porous scaffold may have shrunk reducing hydrolytic degradation of the polymers [292], 

[293]. When we examined the degradation via ANOVA  75% pullulan compositions had 

significantly less degradation compared to 50% pullulan compositions with a p value of 

<0.0005 that they were different. We decided to go with the polymer that degraded the 

least so that it would have a higher potential for prolonged drug delivery, therefore, we 

chose to use 75% pullulan for our invitro studies.  

 

Figure 9: Degradation of scaffold measured on day 1, 3, 7 and 14 
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4.4 Drug Release 

RA release rate was examined at 1h, 2h, 4h, 8h, 1 day, 3 days and 1 week by 

collecting Ringer’s solution from the degradation test samples and testing absorbance at 

316nm.  Samples were either loaded with 5μg or 10μg of RA. Two concentrations of RA 

were loaded in the scaffolds 5μg and 10μg. The majority of RA was released within the 

first 24 hours. Comparing the samples via Two-Way ANOVA, RA is seen to have less 

release of 1:70 crosslinking than 1:50 crosslinking with a p value of <0.0001. 75% and 50% 

RA show similar release rates, so composition of pullulan to gelatin does not seem to 

affect release rate. Since RA has a lower release rate the 1:70 crosslinking we decided to 

go with this with the idea that drug treatment may be extended. 

 


