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APPENDIX A 

 

 Instrumental analysis 

 

1. Weighing 

 

Figure 1 Balance, a product of Precisa, model XT 220A, Switzerland. 

 

2. DSC 

 

Figure 2 Mettler DSC 821e (Mettler Toledo GmbH, Gießen, Germany). 
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Figure 3 DSC 7 (Perkin Elmer, USA), product of Perkin Elmer, model DSC 7, U.S.A. 

 

3. Goniometric measurement 

 

Figure 4 Goniometer G1 (Kruss, Hamburg, Germany). 
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4. High pressure homogenizer 

 

Figure 5 The piston gap homogenizer; Micron LAB 40 (APV Deutschland GmbH, 

               Unna, Germany). 

 

5. Particle size and zeta potential measurements  

     

Figure 6 Malvern Zetasizer IV (Malvern Instruments, Herrenberg, Germany). 
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6. Laser diffractrometry 

 

Figure 7 Laser diffractometer LS 230 from Beckman-Coulter (Krefeld, Germany). 

 

7. Light microscopy and polarized light microscopy 

 

Figure 8 Light microscope (Leitz, Wetzlar, Germany) equipped with a CMEX-1 

               digital camera (Euromex microscopes, Arnheim, The Netherlands) 

               connected to Image Focus software version 1.3.1.4. (Euromex microscopes, 

               Arnheim, The Netherlands). 
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8. HPLC analysis  

 

Figure 9 The HPLC system used consisted of an auto sampler model 360, a pump 

               system model 420 and a UV visible detector model 430 (Kontron 

               Instruments, Groß-Zimmern, Germany). This system was linked to a 

               KromaSystem 2000 v. 1.83 data acquisition and process system, which also 

               controlled the HPLC modules. 

 

9. UV visible spectrophotometer 

    

Figure 10 UV Visible spectrophotometer, Shimadzu, model UV 2450, U.S.A. 
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10. Occlusion test 

     

Figure 11 Occlusion test was performed in an oven which temperature is controlled at 

                32°C (skin temperature) and adjust to 60±5% relative humidity (%RH). 

 

11. Antioxidant activity analysis 

    

Figure 12 Microplate reader spectrophotometer, a product of Bio rad, Model 680, 

                 U.S.A. 



 
 

APPENDIX B 

 

 Calculations 

 

1. Percentage of crystallinity index 

CI% helps to understand the percentage of lipid matrix which has re-

crystallized during storage time. CI% of lipid nanoparticles (SLN or NLC) can be 

calculated using the following equation: 

CI% = 
ΔH SLN, NLC dispersion 

x 100 
ΔH bulk material x concentration* %solid lipid phase 

where: CI% is the percentage of crystallinity index 

 
ΔH is enthalpy change in J/g 

*%solid lipid phase calculated from only solid lipid phase (not total lipid phase) 

 

2. d-spacing value 

d-spacing value was calculated using Bragg's law as following; 

nλ = 2d sin 

Where n is an integer, λ is the wavelength of incident wave, d is the spacing between 

the planes in the atomic lattice, and θ is the angle between the incident ray and the 

scattering planes. 
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3. Entrapment efficiency 

EE (%) = ( 
W initial drug − W free drug 

) x 100 
W initial drug 

where “W initial drug” is the mass of initial drug used for the assay and the “W free 

drug” is the mass of free drug detected in the supernatant after centrifugation of the 

aqueous dispersion. 

 

4. % inhibition 

% inhibition = 
Abscontrol - (Abssample-Absblank) 

x 100 
Abscontrol 

which: Abs is an absorbance 

 
Abscontrol = Abspositive control-Absnegative control 

 

5. Occlusion factor, %F 

%F = ( 
A-B 

) x 100 
A 

where A is the water loss without sample (reference) and B is the water loss with 

sample. An occlusion factor of 0 means no occlusive effect compared to the reference 

and 100 is the maximum occlusion factor. 



 
 

APPENDIX C 

 

HPLC validation method 

 

1. Accuracy 

The accuracy indicates the conformity of the mean of the measuring result x 

and the expected reference value µ. Therefore, the accuracy is equivalent to the 

absolute recovered amount of sample. The accuracy can be calculated using the 

following equation: 

 

2. Precision  

The precision is a measurement of the degree of reproducibility of analytical 

results repeating the same analytical method under the same terms and conditions. For 

the evaluation of the precision the relative standard deviation (RSD) can be used. 
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