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Figure S1. The UV-vis calibration curve at 255 nm of different concentrations of chlorhexidine di-
gluconate (CHX-DG) in deionized water, (n = 3). 
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Figure S2. (A) The Fourier Transform-IR spectrum of chlorhexidine, 0.03 wt.%. CHX-loaded shellac 
NPs, and shellac NPs. (B) The absorption spectrum of chlorhexidine, free shellac, chlorhexidine 
loaded shellac NPs and Poloxamer 407 using UV-Vis spectrophotometry. 
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Figure S3. (A) The relative luminescence unit representing E.coli cells viability incubated at pH 5.5 with different overall 
concentrations of CHX-loaded shellac NPs at different incubation time 15 min, 2 h, 4 h, and 6 h at room temperature using 
BacTiter-Glo® Luciferase reagent. (B) The viability of yeast cells upon incubation at pH 5.5 with varied overall concentra-
tions of CHX-loaded shellac NPs at room temperature upon 15 min, 2 h, 4 h, and 6 h of treatment time using Fluorescein 
Diacetate (FDA) assay. (C) The viability of algal cells upon incubation with varying concentrations of CHX-loaded shellac 
NPs at room temperature upon 15 min, 2 h, 4 h, and 6 h of incubation time at pH 5.5 using FDA assay, (n = 3 for all data 
points. No ODTAB was used on the shellac NPs. 
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Figure S4. SEM images of E.coli. (A) Control sample of E.coli and (B) E.coli that incubated with 0.005 
wt.% free CHX-DG after 4 h of treatment, (C,D) E.coli incubated for 4 with 0.005 wt.% of CHX-
loaded shellac NPs. All experiments were conducted at 25 °C. No ODTAB was used to coat on the 
shellac NPs. 
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Figure S5. SEM images of yeast cells. (A,B) Control sample of yeast cell and (C,D) yeast cells that 
were incubated with 0.005 wt.% free CHX for 4 h, (E,F) yeast cell incubated for 4 h with 0.005 wt.% 
of CHX-loaded shellac NPs. No ODTAB was used to coat the shellac NPs. 
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Figure S6. SEM images of C. reinhardtii cells. (A,B ) A control sample of the C. reinhardtii microalgae 
cells. (C,D) C. reinhardtii cells incubated with a solution of 0.005 wt.% free CHX for 4 h. (E, F) C. reinhardtii 
microalgae cells incubated with 0.005 wt.% CHX-loaded shellac NPs for 4 h. No ODTAB was used 
on the shellac NPs in this experiment. 

 



Pharmaceutics 2021, 13, 1389 7 of 7 
 

 

Figure S7. TEM images of (A) non-loaded shellac NP and (B) CHX-loaded shellac NPs. Samples 
were prepared and redispersed in deionized water. (A) non-loaded shellac NPs for a solution con-
sisting of 0.25 wt. % shellac with 0.2 wt.% P407. (B) CHX-loaded shellac NPs consisting of 0.25 wt. 
% shellac with 0.2 wt.% P407 and 0.05 wt.% CHX dispersed in deionized water. 

Table S1. The drug loading percent of four different concentrations of CHX-DG. 

CHX Concentration/mol mL−1  Drug Loading (%) 
1.11 × 10−7 1.7 
3.3 × 10−7 9.3 
4.46 × 10−7 12.8 
5.57 × 10−7 16 

 
 


