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APPENDIX A
CHEMICAL AND PHYSICAL PROPERTIES OF THE CHEMICALS USED

FOR NIOSOMAL PREPARATION

1. Polyoxyethylene-2-stearyl ether (Brij 72)
Synonym Brij 72, polyethylene glycol octadecyl ether
Chemical formula  CyHs603

Molecular weight 358.60 g/mol

Appearance wax like
HLB 4.9
Melting point 44-45°C

Chemical structure  chemical structure of polyoxyethylene-2-stearyl ether is shown

in Fig. A.1

HO’{\/O%CHE{GHZMGCHS

Figure A.1 Chemical structure of polyoxyethylene-2-stearyl ether

2. Cholesterol

Synonym cholesterin, cholesterine, cholesteryl alcohol, dythol,

provitamin D, cholest-5-en-3-ol, 3-f-hydroxycholest-5-ene
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Chemical formula  Cy7H460

Molecular weight 386.67 g/mol

Appearance white odorless crystalline powder
Melting point 148-150°C

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

Figure A.2 Chemical structure of cholesterol

3. Dimethyl dioctadecyl ammonium bromide (DDAB)

Synonym -

Chemical formula CasHgoNBr

Molecular weight 630.95 g/mol

Appearance white powder

Melting point 160°C

Chemical structure  chemical structure of dimethyl dioctadecyl ammonium

bromide is shown in Figure A.3

C|H3 Br
CH3(CHz)16CHz—N*~CH2(CHz)16CH3
CH;

Figure A.3 Chemical structure of dimethyl dioctadecyl ammonium bromide
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4. Dicetyl phosphate (DP)

Synonym dihexadecyl phosphate
Chemical formula  CsHg;O4P

Molecular weight 546.85 g/mol
Appearance white powder

Melting point 74-75°C

Chemical structure  chemical structure of dicetyl phosphate is shown in Figure A.4

o
CH3(CH2)14CHO—-P—OH
CH3(CH2)14CH20

Figure A.4 Chemical structure of dicetyl phosphate



APPENDIX B

CALCULATION OF NIOSOMAL COMPOSITIONS

The amount of each composition in niosomal 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 (MW)

For example:
1. To prepare 20 ml of neutral vesicles (20 mM) with non-ionic surfactant
Brij 72/cholesterol at 7:3 molar ratio
(MW of Brij72 = 358.60 g/mol and MW of cholesterol = 386.67 g/mol)
The required amounts of Brij72 and cholesterol were as the following:
Brij72 (q) = (7/7+3) x (20 x 10®) x (20 x 10”%) x 358.60 = 0.1004 g

Cholesterol (g) = (3/7+3) x (20 x 107%) x (20 x 107%) x 386.67 = 0.0464 g

2. To prepare 20 ml of cationic vesicles (20 mM) with non-ionic surfactant
Brij72/cholesterol/DDAB at 7:3:0.65 molar ratio
(MW of Brij72 = 358.60 g/mol, MW of cholesterol = 386.67 g/mol and MW of
DDAB =630.95 g/mol)
The required amounts of Brij72, cholesterol and DDAB were as the following:

Brij72 (q) = (7/7+3+0.65) x (20 x 10%) x (20 x 107%) x 358.60 = 0.0943 g
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Cholesterol (g) = (3/7+3+0.65) x (20 x 10%) x (20 x 10°®) x 386.67 = 0.0436 g

DDAB (g) = (0.65/7+3+0.65) x (20 x 10) x (20 x 10°®) x 630.95 = 0.0154 g

3. To prepare 20 ml of anionic vesicles (20 mM) with non-ionic surfactant
Brij72/cholesterol/DP at 7:3:0.65 molar ratio
(MW of Brij72 = 358.60 g/mol, MW of cholesterol = 386.67 g/mol and MW of DP =
546.85 g/mol)
The required amounts of Brij72, cholesterol and DP were as the following:
Brij72 (q) = (7/7+3+0.65) x (20 x 10°) x (20 x 10”%) x 358.60 = 0.0943 g
Cholesterol (g) = (3/7+3+0.65) x (20 x 10%) x (20 x 10®) x 386.67 = 0.0436 g

DP (g) = (0.65/7+3+0.65) x (20 x 107%) x (20 x 10®) x 546.85 = 0.0134 g



APPENDIX C

CERTIFICATE OF APPROVAL FOR THE USES OF ANIMALS

Certificate of Approval
For Use of Animals

Faculty of Medicine, Chiang Mai University

Protocol Number: 25 / 2554

Title of project: Evaluation of transfollicular delivery, skin irritation and efficacy of
fatty acid ester entrapped in niosomes and hair formulation containing
fatty acid ester in niosomes for canities treatment

Principal investigator: Professor Aranya Manosori

Affiliation: Faculty of Pharmacy

The Faculty of Medicine, Chiang Mai University, supported by the results of Animal Ethics
committee review, that the use of animals in the project conforms with international and national guidelines for
ethical conduct on the care and use of animals,

Hereby approves the research proposal to be conducted under its proposed scheme. The

approval is effective from 16 November 2011

5(%«1 Lo N. N aM\'acb\«"’

Bannakij Lojanapiwat , M.D. Niwes Nantachit , M.D.
Professor Associate Professor
Chair Dean

Date 22 Deeombex 201 Date 4142 DeconhevR®
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