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APPENDIX A

CHEMICAL AND PHYSICAL PROPERTIES OF THE CHEMICALS USED

1. Polyoxyethylene (4) sorbitan monostearate

Chemical name polyoxyethylene (4) sorbitan monostearate
Synonyms polysorbate 61, Tween61

Empirical formula  CsHg2019

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
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Figure A.1 Chemical structure of polyoxyethylene (4) sorbitan monostearate

2. Cholesterol

Name cholesterol
Chemical name cholest-5-en-3p-ol
Synonyms cholesterin

Empirical formula  Cy»H40
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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. Cetyltrimethylammonium bromide

Name Cetyltrimethylammonium bromide (CTAB)
Chemical name hexadecyltrimethylammonium bromide
Synonyms Cetrimonium bromide

Empirical formula  ((C16Hs3)N(CHz3)3Br

Molecular weight 364.45

Description white to off white powder

Melting point 237-243°C

Solubility soluble in water

Chemical structure  chemical structure of cetyltrimethylammonium bromide is

shown in Figure A.3
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Figure A.3 Chemical structure of cetyltrimethylammonium bromide

4. Benzalkonium chloride

Name

Chemical name
Synonyms
Empirical formula
Molecular weight
Description
Melting point

Solubility

Chemical structure

Figure A.4

benzalkonium chloride (BZKC)
benzyl-dimethyl-tridecyl-azanium chloride
alkyldimethylbenzylammonium chloride

C21H3sNCI

340.0

Amorphous solid powder or lumps

> 140°C

Easily soluble in cold water, hot water. Soluble in acetone.
Very slightly soluble in diethyl ether. Very soluble in alcohol.
Soluble in benzene.

chemical structure of benzalkonium chloride is shown in

Figure A.4 Chemical structure of benzalkonium chloride



APPENDIX B

FORMULATIONS OF BUFFER AND SOLUTION USED

1. Tris-Acetate-EDTA (TAE) buffer (50X)
Tris base 242 g
Acetic Acid 57.1 ml
0.5 M EDTA (shake vigorously before use) 100 ml

Add distilled H,O to 1 Liter and adjust pH to 8.5 using KOH

2. Loading dye

0.5 M Tris-HCI, pH 6.8 1.2 ml
Glycerol 1ml
Bromphenol blue 2.5mg

Add distilled H,O to 10 ml

3. Phosphate buffer saline, PBS (10X)

NaCl 8¢
KCl 0.29
Na;HPQO,4-2H,0 144 ¢
KH,;PO4 0.24¢

Add distilled H,O to 100 ml



APPENDIX C

CERTIFICATE OF THE APPROVAL FOR THE USE OF ANIMALS

Certificate of Approval
For Use of Animals
Faculty of Medicine, Chiang Mai University

Protocol Number: 20/2553

Title of project: Transfolicular delivery systems of Fatty acids from
natural sources entrapped in nanovessicles for anti-
hair loss

Principal investigator: Professor Aranya Manosori

Affiliation: Faculty of Pharmacy
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care and use of animals,
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APPENDIX D

CALCULATION OF NANOVESICLE COMPOSITIONS

The amount of each composition in nanovesicular formulations was calculated from
the following equation:
Required amount (g) =  molar ratio in the formulation x concentration of the
nanovesicles (Molar) x required volume (L) x molecular weight
For example,

1. to prepare 20 ml of neutral niosomes (20 mM) composed of Tween61:

Cholesterol at 1:1 molar ratio

(MW of Tween 61 =1311.7 and MW of cholesterol = 386.67)

The required amount of Tween61 and CHL was as follows:

Tween 61 (g) =1x20x10°x20x10°x1,311.7=0.2623 g
(1+1)
Cholesterol (g) =1x20x10°x20x10° x 386.67 =0.0773 g
(1+1)

2. to prepare 20 ml of cationic niosomes (20 mM) composed of Tween61/
Cholesterol/CTAB at 1:1:0.5 molar ratio
(MW of Tween 61 =1311.7, MW of cholesterol = 386.67 and MW of CTAB = 364.5)
The required amount of Tween61 and CHL was as follows:

Tween 61 (q) =1x20x10°x20x10%x1,311.7 = 0.2099 g
(1+1+0.5)



Cholesterol (g)

CTAB (g)
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(1+1+0.5)

=1x20x 107 x 20 x 10° x 386.67 = 0.0619 g

= 0.5 x 20 x 10 x 20 x 10 x 364.5 = 0.0292 g

(1+1+0.5)

Table D Amounts of the composition in the prepared nanovesicles

4 molar ratio
Tween61: cholesterol : cationic surfactant 1-1-0.05 1-1:0.25 1105
1. cationic niosomes with cetyl trimethyl ammonium bromide (CTAB) [mw=364.5]
molar*mM*ml*mw g g g
Tween61 (1/2.05)*20e-3*20e-3*1311.7 0.2559 0.2332 0.2099
cholesterol (1/2.05)*20e-3*20e-3*386.7 0.0755 0.0687 0.0619
CTAB (0.05/2.05)*20e-3*20e-3*364.5 0.0036 0.0162 0.0292
2. cationic niosomes with cetylpyridinium chloride (CPC) [mw=358]
Tween61 (1/2.05)*20e-3*20e-3*1311.7 0.2559 0.2332 0.2099
cholesterol (1/2.05)*20e-3*20e-3*386.7 0.0755 0.0687 0.0619
CPC (0.05/2.05)*20e-3*20e-3*358 0.0035 0.0159 0.0286
3. cationic niosomes with stearylamine [mw= 269.5]
Tween61 (1/2.05)*20e-3*20e-3*1311.7 0.2559 0.2332 0.2099
cholesterol (1/2.05)*20e-3*20e-3*386.7 0.0755 0.0687 0.0619
stearylamine (0.05/2.05)*20e-3*20e-3*269.5 0.0026 0.0120 0.0216
4. cationic niosomes with benzalkonium chloride(BZKC) [mw=340]
Tween61 (1/2.05)*20e-3*20e-3*1311.7 0.2559 0.2332 0.2099
cholesterol (1/2.05)*20e-3*20e-3*386.7 0.0755 0.0687 0.0619
BZKC (0.05/2.05)*20e-3*20e-3*340 0.0033 0.0151 0.0272
5. cationic niosomes with benzathonium chloride (BZT) [mw=448.08]
Tween61 (1/2.05)*20e-3*20e-3*1311.7 0.2559 0.2332 0.2099
cholesterol (1/2.05)*20e-3*20e-3*386.7 0.0755 0.0687 0.0619
BZT (0.05/2.05)*20e-3*20e-3*448.08 0.0044 0.0199 0.0358
6. cationic niosomes with didecyl dimethyl ammonium bromide (DDAB) [mw=406.53]
Tween61 (1/2.05)*20e-3*20e-3*1311.7 0.2559 0.2332 0.2099
cholesterol (1/2.05)*20e-3*20e-3*386.7 0.0755 0.0687 0.0619
DDAB (0.05/2.05)*20e-3*20e-3*406.53 0.0040 0.0181 0.0325
7. neutral niosomes (1:1)
Tween61 (1/2)*20e-3*20e-3*1311.7 0.2623
cholesterol (1/2)*20e-3*20e-3*386.7 0.0773
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