
 

 

 

 

 

 

 

 

 

APPENDICES 



APPENDIX A  

CHEMICAL AND PHYSICAL PROPERTIES OF THE CHEMICALS USED IN 

THIS STUDY 

 

1.  Tween 61 

Chemical name  polyoxyethylene (4) sorbitan monostearate  

Synonyms   polysorbate 61, Tween 61  

Empirical formula  C32H62O10 

Molecular weight  607  

Description   tan solid  

HLB    9.6  

Solubility  dispersible in water, soluble in ethanol  

Chemical structure  chemical structure of polyoxyethylene (4) sorbitan monostearate is 

shown in Figure A.1 

 

Figure A.1 Chemical structure of Tween 61 
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2.  Cholesterol 

Name    cholesterol  

Chemical name  cholest-5-en-3β-ol  

Synonyms   cholesterin  

Empirical formula  C27H42O 

Molecular weight  386.67  

Description   white or faintly yellow, almost odorless, needles  

Melting point   147 - 150
 

C  

Solubility  soluble in acetone, chloroform, ether, fixed oils, practically 

insoluble in water 

Chemical structure  chemical structure of cholesterol is shown in Figure A.2  

 

Figure A.2 Chemical structure of cholesterol 

 

3.  Sodium cholate 

Chemical name 17-(1-Methyl-3-carboxypropyl)etiocholane-3, 17-beta-(1-methyl-3-

carboxypropyl)etiocholane-3alpha,7alpha,12alpha-triol, 3,7,12-
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trihydroxy-,(3-alpha,5-beta,7-alpha,12-alpha)-cholan-24-oicaci, 

3,7,12-Trihydroxy-5-chloanicacid 

Synonyms   Sodium choleate, Cholic acid sodium salt 

Empirical formula C24H39NaO5 

Molecular weight 430.55 

Description white to off-white powder 

Solubility  soluble in water (150 g/L at 20 C) 

Chemical structure  chemical structure of sodium cholate is shown in Figure A.3 

 

Figure A.3 Chemical structure of sodium cholate 

 

4.  Sodium deoxycholate 

Chemical name Cholan-24-oic acid, 3,12-dihydroxy-, monosodium salt 

Synonyms  Oxide extract, Deoxycholic acid sodium salt 

Empirical formula C24H39NaO4 

Molecular weight 414.55 

Description white to cream crystalline powder 

Solubility  soluble in water (330 g/L at 15 C) 

Chemical structure  chemical structure of sodium deoxycholate is shown in Figure A.4 

http://iaspub.epa.gov/sor_internet/registry/substreg/searchandretrieve/advancedsearch/search.do?search=?search=&searchCriteria(advancedCriteria)=casNumber=302-95-4
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Figure A.4 Chemical structure of sodium deoxycholate 

 

5.  Concanavalin A 

Synonyms  Con A type IV, Canavalia ensiformis, Con A, Jack bean 

Molecular weight 26,000 (237 amino acids) 

Description  white to white with a yellow cast powder 

Solubility   soluble in water (10 mg/ml) 

Structure   Structure of concanavalin A is shown in Figure A.5 

 

Figure A.5 Structure of concanavalin A 

http://upload.wikimedia.org/wikipedia/commons/a/af/3CNA_Concanavalin_A.png
http://upload.wikimedia.org/wikipedia/commons/a/af/3CNA_Concanavalin_A.png


APPENDIX B 

CALCULATION OF NANOVESICULAR COMPOSITIONS 

 

The amount of each composition in nanovesicular formulations was calculated from the 

following equation: 

Required amount (g) = molar ratio in the formulation × concentration of the nanovesicles 

(Molar) × required volume (L) × molecular weight 

 

For example, to prepare 100 ml of non-elastic niosomes (5 mM) composed of Tween 61 

and cholesterol at 1:1 molar raio 

The required amount of Tween 61 and cholesterol was as follows: 

Tween61 (g) = 1  5  10
-3

  100  10
-3

  1,311.7 = 0.3279 g 

cholesterol (g) = 1  5  10
-3

  100  10
-3

  386.67 = 0.0967 g 

 

For example, to prepare 100 ml of 0.25% NaC elastic niosomes (5 mM) composed of 

Tween 61, cholesterol and sodium cholate at 1:1:0.012 molar raio 

The required amount of Tween 61, cholesterol and sodium cholate was as follows: 

Tween61 (g) =     1      5  10
-3

  100  10
-3

  1,311.7 = 0.3260 g 

cholesterol (g) =     1       5  10
-3

  100  10
-3

  386.67 = 0.0961 g 

sodium cholate (g) = 0.012  5  10
-3

  100  10
-3

  430.55 = 0.0001 g 

2 

2 

2.012 

2.012 

2.012 
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Table B.1  Amounts of the compositions in the prepared nanovesicles 

Formulation 
Amounts of the composition* 

Tween 61 (g) Cholesterol (g) Sodium cholate (g) Sodium deoxycholate (g) Ethanol (ml) 

Non-elastic niosomes (Tween 61/CHL = 1:1) 

- 5 mM 

- 10 mM 

- 15 mM 

 

0.3279 

0.6558 

1.3117 

 

0.0967 

0.1934 

0.3867 

 

- 

- 

- 

 

- 

- 

- 

 

- 

- 

- 

5 mM NaC elastic niosomes 

- 0.25% NaC (Tween 61/CHL/ NaC = 1:1:0.012) 

- 0.5% NaC (Tween 61/CHL/ NaC = 1:1:0.025) 

- 2.5% NaC (Tween 61/CHL/ NaC = 1:1:0.05) 

- 5% NaC (Tween 61/CHL/ NaC = 1:1:0.1) 

- 10% NaC (Tween 61/CHL/ NaC = 1:1:0.2) 

 

0.3260 

0.3239 

0.3199 

0.3123 

0.2981 

 

0.0961 

0.9547 

0.9431 

0.9206 

0.8788 

 

0.0001 

0.0003 

0.0005 

0.0010 

0.0020 

 

- 

- 

- 

- 

- 

 

- 

- 

- 

- 

- 

5 mM NaDC elastic niosomes 

- 0.25% NaDC (Tween 61/CHL/ NaDC = 1:1:0.012) 

- 0.5% NaDC (Tween 61/CHL/ NaDC = 1:1:0.025) 

- 2.5% NaDC (Tween 61/CHL/ NaDC = 1:1:0.05) 

- 5% NaDC (Tween 61/CHL/ NaDC = 1:1:0.1) 

- 10% NaDC (Tween 61/CHL/ NaDC = 1:1:0.2) 

 

0.3260 

0.3239 

0.3199 

0.3123 

0.2981 

 

0.0961 

0.9547 

0.9431 

0.9206 

0.8788 

 

- 

- 

- 

- 

- 

 

0.0001 

0.0003 

0.0005 

0.0010 

0.0020 

 

- 

- 

- 

- 

- 

Ethanol elastic niosomes 

- 10% ethanol (Tween 61/CHL = 1:1) 

- 20% ethanol (Tween 61/CHL = 1:1) 

- 25% ethanol (Tween 61/CHL = 1:1) 

- 30% ethanol (Tween 61/CHL = 1:1) 

 

0.3279 

0.3279 

0.3279 

0.3279 

 

0.0967 

0.0967 

0.0967 

0.0967 

 

- 

- 

- 

- 

 

- 

- 

- 

- 

 

10 

20 

25 

30 

*The specified amount was for the preparation of 100 ml nanovesicles formulation 



APPENDIX C 

FORMULATIONS OF BUFFER AND SOLUTION USED IN THIS STUDY 

 

1.  30% acrylamide solution 

Acrylamide      14.7 g 

N,N’-methylenebisacrylamide      0.3 g 

Add distilled water to 50 ml 

2.  Lower gel buffer (0.75 M Tris) pH 8.8 

Tris (hydroxymethyl)-methlamine   45.37 g 

Add distilled water to 500 ml and adjust pH to 8.8 using HCl 

3.  Upper gel buffer (0.25 M Tris) pH 6.8 

Tris (hydroxymethyl)-methlamine   15 g 

Add distilled water to 500 ml and adjust pH to 6.8 using HCl 

4.  Loading dye pH 6.8 

Tris (hydroxymethyl)-methlamine   1.5 g 

Sodium dodecyl sulfate        4 g 

1% bromophenol blue in 25 M sucrose solution     4 ml 

Add distilled water to 100 ml 
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5.  Electrophoresis buffer pH 8.5 (10X) 

Sodium dodecyl sulfate       10 g 

Tris (hydroxymethyl)-methlamine     30 g 

Glycine       144 g 

Add distilled water to 1,000 ml 

6.  Separating gel (7% acrylamide) for zymogram 

Gelatin       0.01 g 

Distilled water        2.4 ml 

Lower gel buffer pH 8.8         5 ml 

30% acrylamide solution       2.3 ml 

10% sodium dodecyl sulfate    100 µl 

10% ammonium persulfate    100 µl 

TEMED         10 µl 

7.  Stacking gel (5% acrylamide) for zymogram 

Distilled water                1.128 ml 

30% acrylamide solution      400 µl 

Upper gel buffer pH 6.8     500 µl 

10% sodium dodecyl sulfate      10 µl 

10% ammonium persulfate      20 µl 

TEMED         10 µl



APPENDIX D 

CERTIFICATE OF THE APPROVAL FOR THE USE OF ANIMALS 
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