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APPENDIX A

Chemical and physical properties of compounds used in this study

1. 4-(N,N-dimethylamino)pyridine

Name 4-(N,N-dimethylamino)pyridine
Chemical name 4-dimethylaminopyridine
Synonyms DMAP
Chemical structure
~
N
/’
|
N

Empirical formula C;H 19N>
Molecular weight 122.17
Physical appearance white powder

Melting point 110-113°C

2. N,N'-dicyclohexylcarbodiimide

Name N,N'-dicyclohexylcarbodiimide
Chemical name N,N'-dicyclohexylcarbodiimide
Synonyms DCC

Chemical structure Q Q

N=C=N
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Empirical formula Ci3H»N>
Molecular weight 206.33
Physical appearance white powder

Melting point 34°C

3. L- alpha dipalmitoyl phosphatidylcholine

Name L- alpha dipalmitoyl phosphatidylcholine
Chemical name 1,2-palmitoyl-sn-glycero-3-phosphocholine
Synonyms DPPC, lecithin

Chemical structure

J'I\/‘\/‘\/\\/'\./\./'\/\
el
© ]
Empirical formula C4oHgoNOgP
Molecular weight 734.05
Physical appearance white powder
Melting point 41°C
Solubility soluble in most organic solvents, insoluble but dispersible in
water
4. didecyldimethylammonium bromide
Name didecyldimethylammonium bromide
Chemical name didecyldimethylammonium bromide

Synonyms DDAB, Di-n-decyldimethylammonium bromide
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Chemical structure

Empirical formula CyH4gNBr
Molecular weight 406.53
Physical appearance white powder

Melting point 149 - 151 °C



APPENDIX B

Table B1 Physical appearances of various molar ratios of insulin to total lipids to

determine the suitable ratio

Molar ratios of human
Liposomal
insulin/total liposomal Physical appearances
formulations
lipids
translucent, white dispersion,
1:1
sedimentation +2
translucent, white dispersion,
1:6
sedimentation +3
translucent, white dispersion,
1:10
sedimentation +3
translucent, white dispersion,
1:50
DPPC/chol sedimentation +2
7:3 translucent, white dispersion,
1:100
sedimentation +2
translucent, white dispersion,
1:200
sedimentation +1
translucent, white dispersion,
1:500
sedimentation +1
translucent, white dispersion,
1:1000
sedimentation +1

Note: +1 to +5 = degree of sedimentation from low to high



99

Table B1 Physical appearances of various molar ratios of insulin to total lipids to

determine the suitable ratio (continued)

Molar ratio of
Liposomal
insulin/total liposomal Physical appearances
formulations
lipid
translucent, white dispersion,
1:1
sedimentation +1
translucent, white dispersion,
1:6
sedimentation +2
translucent, white dispersion,
1:10
sedimentation +3
translucent, white dispersion,
1:50
DPPC/chol/DDAB sedimentation +5
7:2:1 translucent, white dispersion,
1:100
sedimentation +4
translucent, white dispersion, no
1:200
sedimentation
translucent, white dispersion, no
1:500
sedimentation
translucent, white dispersion, no
1:1000
sedimentation

Note: +1 to +5 = degree of sedimentation from low to high
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Table B1 Physical appearances of various molar ratios of insulin to total lipids to

determine the suitable ratio (continued)

Molar ratio of
Liposomal
insulin/total liposomal Physical appearances
formulations
lipid
translucent, white dispersion,
1:1
sedimentation +1
translucent, white dispersion,
1:6
sedimentation +2
translucent, white dispersion,
1:10
sedimentation +1
translucent, white dispersion, no
1:50
DPPC/chol/CTA sedimentation
7:2:1 translucent, white dispersion, no
1:100
sedimentation
translucent, white dispersion, no
1:200
sedimentation
translucent, white dispersion, no
1:500
sedimentation
translucent, white dispersion, no
1:1000
sedimentation

Note: +1 to +5 = degree of sedimentation from low to high
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Table B1 Physical appearances of various molar ratios of insulin to total lipids to

determine the suitable ratio (continued)

Molar ratio of
Liposomal
insulin/total liposomal Physical appearances
formulations
lipid
translucent, white dispersion, no
1:1
sedimentation
translucent, white dispersion, no
1:6
sedimentation
translucent, white dispersion, no
1:10
sedimentation
translucent, white dispersion,
1:50
DPPC/CTA/DDAB sedimentation +1
7:2:1 translucent, white dispersion,
1:100
sedimentation +1
translucent, white dispersion, no
1:200
sedimentation
translucent, white dispersion, no
1:500
sedimentation
translucent, white dispersion, no
1:1000
sedimentation

Note: +1 to +5 = degree of sedimentation from low to high



APPENDIX C

Calculation for the production cost of CTA from cholesterol

Table C1 Chemical cost for production of CTA (cholesterol = 2.0 g—>CTA 0.7248 g)

Chemical Net content | Cost/Unit Amount of Cost/Unit
(Baht) reagent (Baht)
1. Cholesterol 100 g 3,500 20¢g 13.3
2. betaine HCI 100 g 780 08¢g 6.24
3. dichloromethane 2500 ml 664 100 ml 26.56
4. DCC 100 g 1200 16g 19.2
5. DMAP 10g 1400 12¢g 168
6. silica gel 1000 g 4500 35¢g 157.5
7. petroleum ether 2500 ml 749 180 ml 53.92
8. ethyl acetate 2500 ml 664 20 ml 5.31
Total chemical cost 450.03
Table C2 Power cost for production of CTA
Electronic Power Time Cost/Unit Baht
(Watt) (hour) (baht)
1. heating mantle 40 w 48 2.5 48
Total power cost 48

Total cost (chemical + power) = 498.03 baht

Cost/Unit = 687.13 baht/g

Note: Cost/Unit = chemical cost + power cost / weight of product




APPENDIX D

"H-NMR spectrum of CTA
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APPENDIX E

"H-NMR spectrum of HCTA
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