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APPENDIX A

Amount of Charge Molecules Calculation

From pH values of 5% and 10% tranexamic acid (TA) solution, the amount of charge
molecules of H30+and OH can be calculated. This will indicate the charge properties of 5

and 10% TA solution by the following eguations :
pH = -log[H,0"] M
[H,O'Ix[OH 1 = 10" @)

since one mole per liter of [H30+] or[OH 1has 6.023x 10% charge molecules, the charge
molecules of 5% TA solution which has the measured pH of 7.51 can be determined as

follows :

From: pH = -log[H,0"
751 = -log[H,0"]
[H,0'] = 3.09x10°
From: [HO'Ix[OH] = 10"
[OH'] = 10"“/3.09x10° = 3.23 x 10"" mole/ liter

Then, 3.00 x 10°° mole / liter of [H,0" 1 has (6.023 x 10° ) x3.09 x 10°° = 1.86x10

charge molecules.

Thus, 3.23 x 10" mole / liter of [ OH ] has (6.023 x 10° ) x 3.23x 107" =1.94x10 "

charge molecules.
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For 10% TA solution which has the measured pH of 7.57, the charge molecules can be

calculated as the following :

From pH = -log[H,0"]
757 = -log [H,0']
[H,0'] = 269x10°

From [H,0'1x[OH1 = 10
[OH'] = 10 "/269x10° = 3.71x 107 mole/ liter

14

Then, 2.69 x 10°° mole / liter of [H,0"] has (6.023x 107 ) x2.69 x 107" = 1.62x 10 °

charge molecules

Thus, 3.71 x 107 mole / liter of [ OH ] has (6.023 x 10° ) x3.71x 1077 =223x 10 "

charge molecules

The foliowing table summarizes the charge molecules of H,0" and OH".

Table A1 : Charge molecules of H,0" and OH’

Formulation Amount of H,0" Amount of OH Expected charges of
TA
5%TA solution 1.86x10"° 1.94x10" weak positive
10%TA solution 1.62x10"° 223x10"7 weak positive
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“APPENDIX B

Calculation of the Percentages of Entrapment and Loading of Tranexamic acid (TA) in

Liposomes

For the 7:2:1 (5%TA,+) liposome lot 1 (1), the absorbance of TA in the supematant
and the pellets were 0.185 and 0.226 respectively.

The concentrations of TA in the supemnatant and the pellets were calculaied by
substifuting the absorbance and multiplying with the dilution factor (as mentioned in the

method) were 39.87 and 7.18 mg / g respectively. The percentages of entrapment of TA in

liposomes can be calculated as the following :

%TA encapsulated = TA ,, x 100/ (TA_ + TA4 )

where TA,, = totalamountof TAinpellets = 7.18mg

TAg, = totalamount of TA in supematant = 39.87 mg

%TA encapsulated = 7.18 mg x 100/ (7.18 mg + 39.87 mg)
= 1525

Thus, the percentages of entrapment of TA in 7:2:1 (6%TA,+) liposome lot 1 (1) was 15.25%.

% loading of TA = {amountof TA in pellets / total fipid) x 100

1

{7.18 mg /25 mg) x 160
28.72

H

Thus, the percentages loading of TAin 7:2:1 {(5%TA,+) liposome lot 1 (1) was 28.72 %.
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APPENDIX C

Calculation of Leakage Rate and Shelf Life of Liposome Formulation

The equations used to calculate the leakage rate and shelf fife of various lipesome

formulations are the following :
® Zero order kinetics : C=C, + kt
® First order kinetics : log C = log C, + kt/2.303
® Higuchi model kinetics: C = C, + kt*

When C, = initial concentration {percentages)

C = concentration at given t (percentages)

time (day)
rate constant of the reaction (percentages per day)

e+
It 1l

For the 7:2:1 (5%TA,+) liposome formulation, Tables 3.25 to 3.27 showed the percentages of

TA remaining in liposomes at 4, 30 and 45 c.

Table C1 : The percentages of TA remaining in liposomes at 4, 30 and 45 °c

Days _ Temperature °c }
4 30 | 45
0 100.00 100.00 - 100.00
14 92.19 "96.50 91.61
30 91.62 93.41 57.66
60 83.20 78.58 68.56
90 75.90 72.02 61.72
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The percentages of TA remaining in liposomes at the given time of 0, 14, 30, 60, 90
days were used to calculate the linear regression of the zero order, first order and the

Higuchi model. The values of C_ (intercept), k (slope) and r* were shown in Table C2.

Table C2 : The values of C, (intercept), k (slope) and r of 7:2:1(6%TA,+)

7:2:1 Zero order First order Higuchi model
(5%TA+) | Slope | Inter- r Slope | Inter- r° Slope | Inter- F
) cept ) cept ) cept

4°C  {0.2510 [98.3291} 0.9697 | 0.0013 | 1.9941 | 0.9755 [2.4378{101.4892 0.9392
30°C [ 0.3749 [99.9001] 0.9940 | 0.0020 | 2.0030 | 0.9919 [3.5561|104.1730{ 0.9131
45°C | 0.4383 {98.9196| 0.9734 | 0.0024 | 2,0002 | 0.9787 [4.1999|104.1362| 0.9176

Note : (-) the negative slope indicated the reciprocal relationship.

The * values from the first order modetwere highér than those from the zero and the
Higuchi model kinetic. This indicated the best relation when fitted to the first order model.
Thus, the leakage rates (k) from the first order model at the temperatures of 4, 30 and 45 °c
were used for calculation of shelf life of 7:2:1(5%TA,+) liposome formulation. - This equation

was as the following :log C = log C, + kt/ 2.303

For example, prediction at 4 °c
k = leakagerate = slopex2.303
= 0.0013x2.303
= 0.0029 % / day
shelf life (t,,) = {(log C/C,)x2303}/K
= {{tog 80/ 100} x 2.303}/k
= 0.105/k
= 0.105/0.0029
= 35.07 days
Thus, at 4 °C the 7:2:1 (5%TA,+) liposome gave the predicted leakage rate and shelf
life of 0.0029 % / day and 35.07 days respectively.
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APPENDIX D

Size and Size Distribution Raw Data

The raw data of size and size distribution ([tm) of various liposome formulations

determined by light scattering particle analyzer are pressented in the following tables :

Table D1 :

Table D2 :

Table D3 :

Table D4 :

Table Db :

Table D6 :

Table D7 :

Table D8 ;

Table D9 :

Size and size distribution of positively charged liposomes without the entrapped
TA[7:2:1 (+)] Lot

Size and size distribution of positively charged liposomes without the entrapped
TA[7:2:1 (+)] Lot.2

Size and size distribution of bositiveiy charged fiposomes with the entrapped
5%TA [7:2:1 (5%, TA+)] Lot.1

Size and size distribution of positively charged liposomes with the entrapped
5%TA[7:2:1 (5%.TA+)] Lot.2

Size and size distribution of positively charged liposomes with the entrapped
10%TA [7:2:1 (10%,TA+) Lot.1

Size and size distribution of posifively charged liposomes with the entrapped
10%TA [7:2:1 (10%,TA+) Lot.2
Size and size distribution of negatively charged liposomes without the entrapped
TA[7:2:1 (-)] Lot.1
Size and size distribution of negatively charged liposomes without the entrapped
TA[7:2:1 (-)] Lot.2

Size and size distribution of negatively charged liposomes with the entrapped

5%TA[7:2:1 (5%, TA-)] Lot.1

Table D10 : Size and size distribution of negatively charged liposomes with the entrapped

Table D11

5%TA[7:2:1 (5%, TA-)] Lot2
: Size and size distribution of negatively charged liposomes with the entrapped

10%TA [7:2:1 (10%.TA-)] Lot
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Table D12 : Size and size distribution of negatively charged liposomes with the entrapped
109%TA [7:2:1 (10%.TA) Lot2

Size Low (lLm), In %, Size High (LLm) and Under %

in % is the percentage amount of particle size between size low and size high.

Under % is the percentage amount of particle size below size high.

For example, from Table D1
Size Low (Jim) = 0.06
Size High (Jim) = 0.07
In% = 0.51
Under % = 0.77

This means that the 7:2:1 (+) liposome Lot.1 has the percentage amount of the particle
sizes between 0.06 to 0.07 [lm of 0.51 % and the percentage amount of the particle size

below 0.07 LUmis 0.77 %.
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Table D1 : Size and size distribution of positively charged liposomes without the entrapped

TA[7:2:1 (+)] Lot

Size Low (Llm) In % Size High {lim) | Under% | Size Low (lim) In% | Size High (Ltm) | Under %
0.05 0.26 0.06 0.26 6.63 0.84 7.72 25.71
0.06 0.51 0.07 0.77 7.72 1.50 9.00 27.20
0.07 0.75 0.08 1.62 9.00 2.49 10.48 29.69
0.08 0.67 0.09 3.50 10.48 3.63 12.21 33.52
0.09 1.20 0.11 3.60 12.21 5.44 14.22 38.97
0.13 1.67 0.15 6.79 16.57 8.44 19.31 54.49
0.15 1.92 0.17 8.71 19.31 ' 89.18 22.49 63.68
017 -~ 21_8 020 o 16.89 22.49 8.41 26.40 72-827
0.20 2.41 0.23 13.30 26.20 7.26 30.53 81.24
0.23 2.49 0.27 15.80 30.53 5.28 35056 88.49
0.27 2.32 0.31 18.12 35.56 3.60 41.43 93.77
0.31 1.91 0.36 20.03 41.43 1.97 48.27 97.27
036 143 042 T 21.49 48.27 0.75 5623 | ;;.24 )
0.42 1.02 0.49 22.49 56.23 0.01 65.51 99.99
0.49 0.68 0.58 23.17 65.51 0.00 76.32 100.00
0.58 0.39 0.67 23.55 76.32 0.00 88.91 100.00
0.67 0.20 0.78 2375 88.91 0.00 103.68 100.00
0.78 0.12 0.91 23.87 103.58 0.00 120.67 100.00
0.91 0.06 1.06 23.93 120.67 0.00 140.58 100.00
1.06 0.00 0.24 23.93 140.58 0.00 163,77 100.00
1.24 0.00 0.44 23.93 163.77 0.00 190.80 100.00
1.44 0.00 1.68 23.93 190.80 0.00 222,28 100.00
1.68 0.00 1.95 23.93 22228 0.00 258.95 100.00
1.95 0.00 228 23.93 268,95 0.00 301.68 100.00
2.28 0.00 2.65 23.93 301.68 0.00 351.46 100.00
2,65 0.00 3.09 23.93 351.46 0.00 409.45 100.00
3.09 0.00 3.60 23.93 409.45 0.00 477.01 100.00
3.60 0.10 4.19 24.03 477.01 0.00 555.71 100.00
4.19 0.14 4.88 2417 555.71 0.00 647.41 100.00
4.88 0.24 5.69 24.41 647.41 0.00 754.23 100.00
5.69 0.45 6.63 24.86 754.23 0.00 878.67 100.00
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Table D2 : Size and size distribution of positively charged liposomes without the entrapped

TA[7:2:1 (+)} Lot.2

- Size Low (Um) | In% | SizeHigh (Lm) | Under % | Size Low (m) | N % | Size High (m) | Under %
0.05 0.25 0.06 0.25 6.63 0.91 7.72 26.34
0.06 0.50 0.07 0.75 7.72 1.61 9.00 57.95
0.07 0.73 0.08 1.48 9.00 2.66 10.48 30.61
0.08 0.96 0.09 2.44 10.48 4.08 12.21 34.69
0.09 1.18 0.1 3.62 12,21 5.75 14.22 40.44
0.13 1.65 0.15 6.68 16.57 8.71 18,31 56.56
0.15 1.91 0.17 8.59 19.31 9.34 22,49 66.90

T o7 219 | o020 | 1078 22.49 9.14 26.20 75.05
0.20 2.43 0.23 13.21 26.20 8.22 30.53 83.27
0.23 2.54 0.27 16.75 30.63 6.90 35.56 90.17
0.27 2.38 0.31 18.13 35.56 4.84 41.43 95.01
0.31 1.99 036 20,12 41.43 3.0 48.27 98.06

' 0.36 151 0.42 21.63 48.27 1.54 56.23 99.60
0.42 1.10 0.49 273 56.23 0.40 66.51 100.00
0.49 0.74 0.58 23.48 65.51 0.00 76.32 100.00
0.58 0.4 0.67 23.92 76.32 0.00 88.91 100.00
0.67 0.24 0.78 24.15 88.91 0.00 103.68 100.00
0.78 0.15 0.91 24.30 103.58 0.00 120.67 10000
0.91 0.03 1.06 24.39 120.67 0.00 140.58 100.00
1.06 0.05 1.24 24.44 140.58 0.00 163.77 100.00
1.24 0.00 1.44 24.44 163.77 0.00 180.80 100.00
1.44 0.00 1.68 24.44 190.80 0.00 22228 100.00
1.68 0.00 1.95 24.44 222.28 0.00 258.95 100.00
1.95 0.00 2.28 24.44 256.95 0.00 301,68 100.00
2.28 0.00 2.65 24.44 301.66 . | 0.00 351.46 100.00
266 0.00 3.00 24,44 351.46 0.00 409.45 100.00
3.0 0.00 3.60 24.44 409.45 0.00 477.01 100.00
3.60 0.10 4.19 24,54 477.01 0.00 555.71 100.00
419 0.15 4.88 24,69 555.71 0.00 647.41 100.00
4.88 0.26 5.69 24.95 647.41 0.00 754.23 100.00
5.69 0.49 663 2643 75423 | 0.0 878.67 100.00
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Table D3 : Size and size distribution of positively charged liposomes with the entrapped

5%TA [7:271 (5%,TA+)] Lot.1

Size Low (Um) | % | Size High (lm) | Under% | SizeLow ({m) | In% | Size High (lm) | Under%
0.05 0.02 0.06 0.02 6.63 2.51 7.72 3261
0.06 0.05 0.07 0.07 7.72 3.40 9.00 36.02
0.07 0.08 0.08 0.15 9.00 439 10.48 40.41
0.08 0.13 0.09 0.28 10.48 5.37 12.21 45.77
0.09 0.18 0.11 0.46 12.21 6.17 14,22 51.94
0.13 0.42 0.15 1.16 16.57 8.93 19.31 65.57
0.15 0.67 0.17 1.83 19.31 6.98 22.49 72,55
0.17 1.09 0.20 2.92 22.49 6.28 26.20 76.83
0.20 1.74 0.23 4.66 26.20 5.38 30.53 84.21
0.23 2.54 0.27 7.20 30.53 4.39 35.56 88.60
0.27 3.07 0.31 10.27 35.56 3.44 41.43 92.04
0.31 2.95 0.36 13.22 41.43 2,67 48.27 04,61
0.36 2,50 0.42 15.73 48.27 1.84 56.23 96.45
0.42 2.16 0.49 1788 56.23 1.27 65.51 97.72
0.49 1.83 0.58 19.71 85,51 0.84 76.32 96.56
0.58 1.36 0.67 2107 76.32 0.55 88.91 99.11
0.67 0.99 0.78 22,07 88.91 0.36 103.68 99.46
0.78 0.74 0.91 2281 103.58 024 | 12087 9971
0.91 0.55 106 23,35 12067 | 0.16 140.66 9987
1.06 0.42 1.24 23.77 140.58 0.10 163.77 99.97
1.24 0.34 1.4 24.11 163,77 0.03 190.80 100.00
1.44 0.29 1.68 24.40 190.80 0.00 222.28 100.00
1.68 0.26 1.95 24.66 22228 0.00 258.95 100.00
1.05 0.25 2.28 24.91 268.95 0.00 301.68 100.00
2.28 0.25 265 25.18 301.68 0.00 351.46 100.00
2,65 0.28 3.00 25.44 351.46 0.00 409.45 100.00
3.09 0.36 3.60 25.81 409.45 0.00 477.01 100.00
3.60 0.52 4.19 26.33 477.01 0.00 555.71 100.00
4.19 0.79 4.88 27.12 555.71 0.00 647.41 100.00
4.88 1.20 5.69 28.33 647.41 0.00 754.23 100.00°
5.69 177 6.63 30.10 754,23 0.00 578,67 100,00
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Table D4 : Size and size distribution of positively charged liposomes with the entrapped

5%TA [7:2:1 (5%, TA+)] Lot.

Size Low (Jlm) In% Size High (lm) | Under% | Size Low (lm) | In% | Size High (Him) Under %
0.05 0.01 0.06 0.01 6.63 2.46 7.72 3152
0.06 0.03 0.07 0.04 772 3.34 9.00 34.86
0.07 0.04 0.08 0.08 9.00 4.33 10.48 39.19
0.08 0.07 0.09 0.15 10.48 5.31 12.21 44.50
0.09 0.11 0.11 0.25 12.21 6.13 14.22 50.63
0.13 0.27 0.16 0.69 16.57 6.957 19.31 64.25
0.15 0.48 0.17 1.47 19,31 7.01 22.49 71.28
0.17 0.86 0.20 2.03 2249 6.35 26.20 7763
0.20 1.53 0.23 3.56 26.20 5.49 3063 | 8312
0.23 2.44 0.27 6.00 30.63 4.55 35.56 87.67
0.27 3.10 0.31 9.10 36.66 3.62 143 . 9129
0.31 3.01 0.36 12.11 41.43 277 48.27 94.06
0.36 262 0.42 14.64 48.27 2.04 56.23 96.10
0.42 217 0.49 16.81 56.23 1.43 65.51 97.53
0.49 1.87 0.58 18.69 66.51 0.96 76.32 9648
0.58 1.37 0.67 20.05 76.32 0.62 88.91 " 99.10
0.67 1.00 0.78 21.05 88.91 0.38 103.58 99.48
0.78 0.74 0.91 21.79 103.58 0.23 120.67 9971
0.91 0.54 1.06 22.34 120.67 0.13 140.68 90.84
1.06 0.41 1.24 2275 140.58 0.17 163.77 99.90
1.24 0.33 144 Saoe. | tea7r | 003 | 1s0.80 | 994
1.44 0.29 1.68 23.37 190.80 0.00 29928 99.94
1.68 0.26 1.95 23.63 222 28 a.01 258.95 99.95
1.95 0.25 2.28 23.88 258,95 0.05 30168 100.00
2.28 0.25 2.65 24.13 301.68 0.00 351.46 100.00
265 0.29 3.09 24.42 351.46 0.00 409.45 100.00
3,00 0.37 3.60 24.79 400.45 0.00 477.01 100.00
3.60 0.53 419 25.32 477.01 0.00 565.71 100.00
4.19 0.79 4.88 26.12 555.71 0.00 B47.41 100.00
4.88 1.19 5.69 27.31 647.41 0.00 754.23 100.00

29.05 0.00 878.67 100.00

5.69

1.75

6.63

754.23
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Table D5 : Size and size distribution of positively charged liposomes with the entrapped

10%TA [7:2:1 (10%,TA+) Lot

Size Low (Lm) | In% | Size High (Um) | Under% | Size Low (Lim) In% | size High (Mm) | Under%
0.05 0.01 0.08 0.01 6.63 3.11 7.72 27.18
0.06 0.01 0.07 0.02 7.72 4.10 9.00 31.29
0.07 0.02 0.08 0.04 9.00 5.7 10.48 36.46
0.08 0.04 0.09 0.08 10.48 6.16 12.21 4262
0.09 0.06 0.1 0.14 12.21 .94 14.22 49.56
0.13 0.17 0.15 0.41 16.57 7.75 19.31 64.75
0.15 0.31 047 0.72 19.31 7.14 22.49 71.89
0.17 0.59 0.20 1.31 22.49 6.21 26.26_ - 78.10
0.20 1.12 0.23 2.44 26.20 5.10 30.53 83.20
0.23 1.89 0.27 4.32 30.53 3.96 35.56 87.16
0.27 2.44 0.31 6.76 35.56 2.90 41.43 90.07
0.31 2.33 0.36 9.10 41.43 2,01 48.27 92.07
0.36 1.88 0.42 10.98 48.27 1.30 £6.23 93.38
0.42 1.56 0.49 12.54 56.23 0.80 65.51 94.18
0.49 1.27 0.58 13.81 65.51 48 76.32 94.66
0.58 0.86 0.67 14.67 76.32 0.31 88.91 94.98
0.67 0.56 0.78 15.23 88.91 0.24 103.58 95.22
0.78 0.36 0.91 15.62 10368 | 022 120.67 95.43
0.91 0.28 1.06 1591 120.67 020 | 14058 | 9564
1.06 0.23 1.24 16.13 140.58 0.19, 163.77 95.83
1.24 022 1.44 16.35 163.77 0.18 190.80 96.01
1.44 0.23 1.68 16.59 190.80 0.19 22228 96.20
1.68 0.26 1.95 16.85 222.28 0022 268.95 965.43
1.95 0.30 2.28 17.15 258.95 0.29 301.68 96.71
2.28 0.34 2,65 17.49 301.68 0.37 351.46 97.;)9
266 0.41 3.09 17.89 361.46 0.47 409.45. 97.55
3.09 0.53 3.60 18.42 409.45 0.55 477.01 98.10
3.60 0.74 4.19 19.16 477.01 0.60 £56.71 986.69
4.19 1.08 4.88 20.26 555.71 0.59 647.41 99.28
488 1.58 5.69 21.82 647.41 0.47 754.23 9975
5.69 2.25 6.63 24.08 754.23 0.25 878.67 160.06
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Table D6 : Size and size distribution of positively charged liposomes with the entrapped

10%TA [7:2:1 (10%,TA+) Lot.1

Size Low (tm) | "% | Size High (Lm) | Under% | Size Low (jm) | In% | Size High (lm) | Under %
0.05 0.01 0.06 0.01 6.63 3.01 7.72 26.19
0.06 0.02 0.07 0.03 7.72 3.89 9.00 30.08
0.07 0.03 0.08 0.06 9.00 4.82 10.48 34.90
0.08 0.05 0.09 0.12 10.48 569 12.21 40.56
0.09 0.08 0.11 0.20 1221 8.37 14,22 46.96
0.13 0.20 0.15 0.53 16.57 6.92 19.31 60.66
0.15 0.34 0.17 0.87 19.31 5.89 22,49 67.55
0.17 0.59 0.20 1.46 22.49 6.19 26.20 7374
0.20 1.01 0.23 2.46 26.20 5.33 30.53 79.08
0.23 1.65 0.27 402 30.53 4.41 36.56 83.49
0.27 1.93 0.31 5.95 35.56 3.51 41,43 87.00
0.31 1.85 0.36 7.79 41.43 27 48.27 80.7
0.36 1.54 042 | 9.3 4827 | 202 58.23 91.73
0.42 1.31 0.49 1064 56.23 1.46 £5.51 93.19
0.49 1.11 0.58 11.75 66.51 1.03 76.32 94.22
0.58 0.81 0.67 12.57 76.82 0.72 88.91 94.94
0.67 0.60 0.78 13.47 88.91 0.51 103.58 05.45
0.78 0.48 0.91 13.66 103.58 0.37 120.67 9582
0.91 0.40 1.06 14.06 120.67 0.27 T1a088 | 9640
1.06 0.36 1.24 14,42 140.58 0.20 163.77 96,30
1.24 0.35 1.44 14.77 163.77 0.16 190.80 96.46
1.44 0.35 1.68 15.13 190.80 0.15 202.28 96.62
1.68 0.36 1.95 15.49 22228 0.17 258.95 96.79
1.95 037 228 15.86 268.95 0.23 301.68 97.02
2.28 0.40 2.65 16.27 301.68 0.30 351.46 97.32
2.65 0.47 3.09 16.74 351.46 0.39 409.45 97.70
3.09 0.60 3.60 17.33 409.45 0.48 477.01 98.18
3.60 0.82 419 18.15 477.01 0.54 §55.71 98.72
4.19 1.15 4.88 19.30 556.71 0.86 847.41 99.27
4.88 1.62 5.69 20.92 647.41 0.47 754.23 9074
5.69 2.25 6.63 2317 754.23 0.26 878.67 100.00
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Table D7 : Size and size distribution of negatively charged liposomes without the enfrapped

TA[7:2:1 ()] Lot.1

Size Low (m) | In% | Size High (Um) | Under% | Sizelow (Um) | In% | Size High (Mm) | Under%
0.05 0.00 0.06 0.00 6.63 1.73 7.72 21.18
0.06 0.00 0.07 0.00 772 243 9.00 2361
0.07 0.00 0.08 0.00 9.00 3.32 10.48 26.92
0.08 0.00 0.09 0.00 10.48 4.37 12.21 31.30
0.09 0.00 0.11 0.00 221 .| 650 | 1422 36.79
0.13 0.01 0.15 002 | 1857 7.29 19.31 50.62
0.15 0.04 0.17 0.07 19,31 7.61 2249 £8.23
0.17 0.16 0.20 0.23 22.49 7.44 2620 | 6667
0.20 0.57 0.23 0.80 26.20 6.89 30.53 72.55
0.23 1.66 0.27 246 | 3083 6.04 35.56 78.59
0.27 2.89 0.31 5.35 36.56 5.07 41.43 83.66
0.31 2.78 0.36 8.13 41.43 4.10 48.27 87.76
0.36 1.94 0.42 10.06 48.27 3.22 56.23 90.98
0.42 1.48 0.49 11.64 5623 | 249 | 551 | gas7
0.49 1.14 0568 1268 6551 | 1.91 7632 | 9597
0.58 0.62 0.67 13.30 76.32 148 | 88.91 96.95
0.67 0.34 0.78 13.64 88.91 1.18 103.58 96.03
0.78 0.22 0.91 13.87 103.58 1.00 12067 | 90.03
0.91 0.18 1.06 14.06 120.67 0.97 140.58 100.00
1.06 0.19 1.04 14.23 140.58 0.00 163.77 100,00
124 024 1.44 14.47 163.77 000 | 19080 | 10000
1.44 0.29 1.68 14.76 190.80 0.00 29298 100.00
168 0.32 1.95 15.08 22228 0.00 258.95 100.00
1.95 0.34 228 15.42 25895 | 0.00 301.68 100.00
228 0.23 2,65 16.76 30168 .| 000 351.48 100.00
2.65 0.33 3.09 16.08 35146 | 000 | 40945 100,00
3.09 035 3.60 16.43 409.45 0.00 477.01 100.00
3.60 0.42 419 16.86 477.01 0.00 555.71 100.00
419 0.57 4.88 17.43 555.71 0.00 647.41 100.00
4.88 0.82 5.60 18.26 647.41 0.00 754.23 100.00
5.69 1.20 6.63 19.45 75423 | 000 §7667. | 100.00
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Table D8 : Size and size distribution of negatively charged liposomes without the entrapped

TA[7:2:1 (-)] Lot.2

Size Low (LLm) In% | Ssize High (Um) | Under% { Size Low (Um) | In% | Size High (fm) | Under %
0.05 0.00 0.06 0.00 6.63 1.70 7.72 2163
0.06 0.01 0.07 0.01 7.72 2.41 9.00 24.03
0.07 0.01 0.08 0.02 9.00 3,29 10.48 27.32
0.08 0.02 0.0 0.04 10.48 433 12.21 31.65
0.09 0.03 0.1 0.07 12,21 5.41 14.22 37.05
0.13 0.11 0.15 0.24 16.57 7.13 19.31 50.59
0.15 0.23 0.17 0.47 19.31 7.44 22.49 58.04
0.17 0.49 0.20 0.95 2949 7.32 26.20 65.36
0.20 1.05 023 2,00 26.20 6.68 30.58 7219
0.23 1.94 0.27 3.94 30.63 6.06 35.56 78.25
0.27 2.64 0.31 6.57 35.56 515 41.43 83.40
0.31 2.44 0.36 9.01 41.43 421 48.27 87.61
0.36 1.86 0.42 10.86 48.27 3.34 56.23 90.95
0.42 1.43 0.49 12.29 56.23 258 65.51 93.53
0.49 1.08 0.58 13.37 65.51 1.96 76.32 95.49
0.58 0.63 0.67 14.00 76.32 1.50 88.91 96.98
0.67 0.35 0.78 14.35 88.91 1.47 103.58 98.15
0.78 0.25 0.91 14.60 103.58 0.96 120.67 99.12
0.91 0.20 1.06 14.79 120.67 0.88 140.68 100,00
1.06 0.19 1.24 14.99 140.58 0.00 163.77 100.00
1.24 0.23 a4 | 1s2t | 1ear 0.00 190.80 " 10000
1.44 0.27 1.68 16.48 190.80 0.00 22228 100.00
1.68 0.30 1.95 1577 25278 0.00 258.95 100.00
1.95 0.31 228 16.08 268.95 0.00 301.68 100.00
2.28 0.31 265 16.39 301.68 0.00 | 35146 100.00
2.65 0.31 2.00 16.70 351.46 0.00 409.45 100.00
3.09 0.33 3.60 17.02 409.45 0.00 477.01 100.00
3.60 0.40 4.19 17.42 477.01 0.00 566.71 100.00
4.19 0.54 4.88 17.97 566.71 0.00 647.41 100.00
4.88 0.79 5.69 18.76 647.41 0.00 754.23 100.00
5.69 1.47 6.63 19.93 754.23 0.00 878.67 100.00
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Table D9 : Size and size distribution of negatively charged liposomes with the entrapped
S%TA[7:2:1 (5%, TA-)] Lot 1

Size Low (Am) In% | Size High (Lm) | Under% | Size Low (lm} | In% | Size High (um) | Under %
0.05 0.03 0.06 0.03 6.63 0.44 7.72 90.95
0.06 0.08 0.07 0.11 7.72 0.49 9.00 91.44
0.07 0.13 0.08 0.24 9.00 0.55 10.48 92.00
0.08 0.21 0.09 0.45 10.48 0.64 15,21 6564
0.09 0.33 0.1 0.78 12.21 0.75 14.22 93.39
0.13 0.8 0.15 2.20 16.57 0.96 19.31 94.26
0.15 1.59 0.17 3.79 19.31 0.99 2249 96.20
0.17 2.97 0.20 5.76 22.49 0.95 26.20 97.18
0.20 5.48 0.23 12.23 26.20 0.85 30.53 98.00
0.23 9.03 0.27 21.26 30.53 0.69 35.56 98.69
0.27 11.63 0.31 32.94 35.56 0.53 41.43 99.22
0.31 11.39 0.36 44.33 41.43 0.40 - 48.27 99.62
0.36 8.52 0.42 53.85 48.27 0.34 56.23 0996 |
0.42 8.24 0.43 62.09 56.23 0.00 65.51 99.96
0.49 7.15 0.58 62.94 65.51 0.00 76.32 99.96
0.58 5.30 0.67 74.54 76.32 0.00 88.91 99.96
0.67 3.95 0.78 78.49 88.91 0.00 103.58 99.96
0.78 267 0.91 81.16 10358 0.00 120.67 99.96
0.91 1.85 106 | 8301 12067 | 000 | 14088 | 9996
1.06 1.33 1.24 84.34- 140.58 0.00 163.77 99.96
1.24 1.06 1.44 86.39 163.77 0.00 190.80 99.96
1.44 0.87 1.68 86.26 190.80 0.00 29228 99.96
1.68 0.74 1.95 87.00 22228 0.00 258.95 99.96
1.95 0.62 2.28 87.63 258,95 0.00 301.68 99.96
2.28 0.51 266 86.13 301.68 0.00 351.46 99.96
2.65 0.43 3.09 88.57 351.46 0.04 409.45 100.00
3.09 0.39 3.60 88.95 409.46 0.00 477.01 100.00
3.60 0.37 4.19 89.33 477.01 0.00 565.71 100.00
4.19 0.38 4.88 89.70 555.71 0.00 647.41 100.00
4.88 0.39 5.6 90.09 647.41 0.00 754.23 100.00
5.69 0.42 6.63 90.51 75423 0.00 876.67 10000
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Table D10 : Size and size distribution of negatively charged liposomes with the entrapped
5%TA [7:2:1 (5%,TA-)] Lot.2

Sizelow ({lm) | In% | Size High(m) | Under% | Size Low (Um) | N % | Size High (flm) | Under %
0.05 0.08 0.06 0.06 6.63 0.43 7.72 91.60
0.06 0.17 0.07 0.07 7.72 0.48 9.00 92.08
0.07 0.29 0.08 0.08 9.00 0.55 10.48 92.63
0.08 0.44 0.09 0.69 10.48 0.64 12.21 64,27
0.09 0.65 0.11 0.11 12.21 0.73 14.22 94.00
0.13 1.49 0.15 0.15 16.57 0.87 19.31 04.82
0.16 2.36 0.17 0.17 19.31 0.86 22.49 95.69
0.17 3.85 0.20 0.20 22.49 0.80 26,20 96.55
0.20 6.18 0.23 0.23 26.20 0.69 30.53 97.35
0.23 9.05 0.27 0.27 30.53 0.56 35.56 98.05
0.27 10.95 0.31 0.31 35.56 0.42 41.43 98.60
0.31 10.59 0.36 0.36 41.43 0.29 48.27 99.02
0.36 9.04 0.42 0.42 48.27 0.20 56.23 99,31
0.42 7.86 0.49  0.49 56.23 0.13 85.51 99.51
0.49 6.77 0.58 0.58 86.51 0.09 76.32 99.64
0.58 5.12 0.67 0.67 76.32 0.07 88.91 90.73
0.67 3.83 0.78 0.78 88.91 0.08 103.58 99.81
0.78 263 | 0.91 0.91 103,58 005 | - 12067 09,87

 0.91 182 | 106 106 12067 | 003 | 14058 9092
1.06 1.30 1.24 1.24 140.58 0.00 163.77 99.95
1.24 1.00 1.44 144 163.77 0.00 190.80 99.95
1.4 0.81 1.68 1.68 190.80 0.00 22228 99.95
1.68 0.68 1.95 1.95 22228 0.00 258.95 99.95
1.85 0.57 2.28 228 26895 | 000 301.68 99.95
2.28 0.47 265 2.65 301.68 0.00 351.46 9995
2,65 0.40 3.00 3.09 35146 0.05 409.45 100.00
3.09 0.35 3.60 3.60 409.45 0.00 477.01 100.00
3.60 0.34 4.19 4.19 477.01 0.00 555.71 100.00
4.19 0.35 4.88 4.88 556,71 0.00 647.41 100.00
4.88 0.37 5.69 5.69 647.41 0.00 754.23 100.00
5.60 0.40 6.63 6.63 754.23 0.00 878.67 100.00
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Table D11 : Size and size distribution of negatively charged liposomes with the entrapped

10%TA [7:2:1 (10%,TA-)] Lot.1

Size Low ([tm) | IN% | Size High (tm) | Under% | Size Low (im) | In% | Size High (m) Under %
0.05 0.02 0.06 0.02 6.63 1.19 7.72 89.51
0.08 0.06 0.07 0.09 7.72 1.43 9.00 90.95
0.07 0.13 0.08 0.22 9.00 1.61 10.48 92,55
0.08 0.23 0.09 0.45 10.48 1.67 12.21 04.22
0.09 0.40 0.11 0.85 12.21 1.59 14.22 95.81
0.13 1.20 0.16 2.47 16.57 1.38 19.31 97.19
0.15 2.20 0.17 4.94 19.31 1.00 9249 98.28
Q.17 4.14 0.20 9.08 20,49 0.77 26.20 99.06
0.20 7.58 0.23 16.66 26.20 0.49 30.53 99.54
0.23 12.14 0.27 28.80 30.53 0.27 35.56 99.81
0.27 14.85 0.31 43.65 35.56 0.13 41.43 99.93
0.31 13.23 0.36 56.87 41.43 0.05 48.27 99.98
0.36 9.69 0.42 66.57 48.27 0.01 £6.23 100.00
0.42 6.99 0.49 73.56 56.23 0.00 65.61 100.00
0.49 4.69 0.58 78.25 66.51 0.00 76.32 100.00
0.58 241 0.67 80.66 76.32 0.00 88.91 100.00
0.67 1.06 0.78 81.71 88.91 0.00 103.58 100.00
0.78 0.55 0.91 82.25 103.58 0.00 120.67 100.00
0.91 0.27 1.06 82,52 120.67 0.00 14086 | 10000
1.06 0.13 1.24 82.65 140.58 0.00 163.77 100.00
1.24 0.14 1.44 82.79 163.77 0.00 190.80 100.00
1.44 0.66 1.68 83.45 190.80 0.00 22228 100,00
1.68 0.77 1.95 84.22 22228 0.00 258,95 100.00
1.95 0.67 2.28 - 85.88 258.95 0.00 301.68 100.00
2.08 0.47 2.65 85.35 301.68 0.00 35146 10000 |
2,65 0.27 3.09 85.63 361.46 0.00 409.45 100.00
3.09 0.12 3.60 85.75 409.45 0.00 47701 100.00
3.60 0.43 4.19 86,18 477.01 0.00 555.71 100.00
419 0.52 4.88 86.70 556.71 0.00 647.41 100.00
4.88 0.69 5.69 87.39 647.41 0.00 754.23 100.00
5.69 0.93 663 | 8832 75423 | 000 878.67 100.00
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Table D12 : Size and size distribution of negatively charged liposomes with the entrapped

10%TA [7:2:1 (10%,TA-)] Lot.2

Size Low (Um) | % | SizeHigh (im) | Under% | Size Low (m) | In% | Size High (Lum) Under %
0.05 0.09 0.06 0.08 6.63 1.20 7.72 88.90
0.06 0.22 0.07 0.32 7.72 1.43 9.00 91.32
0.07 0.40 0.08 0.71 9.00 1.57 10.48 92.90
0.08 0.63 0.09 1.34 16.48 1.61 12.21 94.50
0.08 0.95 0.11 2.29 12.21 1.52 14.22 96.02
0.13 2.13 0.15 5.83 16.57 1.03 19.31 98.36
0.15 3.28 0.17 9.12 19.31 0.73 2249 99.09
0.17 513 020 | 1424 | 2249 0.46 26.20 99.55
0.20 7.82 0.23 22,06 26.20 0.26 30.53 99.81
0.23 10.79 0.27 32.85 30.53 0.12 35.56 99.94
0.27 12,28 0.31 45.14 35.56 0.05 41.43 99.98
0.31 11.43 0.36 56.27 41.43 0.01 48.27 100,00
0s6 | 874 | 0.42 65.01 48.27 0.00 56.23 100.00
0.42 6.72 0.49 7272 56.23 0.00 66.51 100.00
0.49 485 0.58 76.58 65.51 0.00 76.32 100.00
0.58 287 0.67 79.58 76.32 0.00 88.91 100.00
0.67 1.49 0.78 £0.94 88.91 0.00° 103.58 100.00
0.78 0.90 0.91 81.85 103.58 0.00 120.67 100.00
0.91 0.50 1.06 82.35 120.67 0.00 140.58 100.00
1.06 0.21 1.24 82.56 140.58 0.00 163.77 100.00
1.24 0.20 1.44 8276 163.77 0.00 190.80 100.00
1.44 0.50 1.68 83.26 190.80 0.00 229,28 100.00
1.68 0.62 1.95 83.88 200,28 0.00 258.95 100.00
1.95 0.65 2.28 84.53 25695 | 000 | 30168 100.00
228 0.58 2.65 85.11 301.68 000 | 35146 100.00
2.65 0.60 3.09 85.61 361,46 0.00 409.45 100.00
3.00 0.44 3.60 86.05 409.45 0.00 477.01 100.00
3.60 0.44 4.19 86.49 477.01 0.00 555.71 100.00
4.19 0.54 4.88 87.03 556.71 0.00 647.41 100.00
4.88 0.71 5.69 87.74 64741 | 0.00 764.23 100.00
5.69 0.95 6.63 88.69 754.23 0.00 e7867 | 100,00
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