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APPENDIX |
The data of nonionic surfactants used in niosome preparations and permeation



Sorbitan palmitate
Sorbitan, ester, monohexadecanoate

Empirical formula Molecular weight
CZHA 6 403
HLB 6.7
Melting point range 4447 °¢
Functional category wetting and/or solubilizing agent

emulsifying ana/or solubilizing agent

Structure formula (Wenninger, 1992)



117

Span 60
Sorbitan Stearate
Sorbitan, ester, mono-octadecanoate

Empirical formula Molecular weight
C2HE™ 4l
HLB 47
Melting point range 5053 °¢
Functional category wetting and/or solubilizing agent

emulsifying and/or solubilizing agent

Structure formula (Wenninger, 1992)

H*  H

"/ CHCH,0 — C(CH2)!(CH]

H



Span 85
Sorbitan trioleate
Sorhitan, ester,tri-9-octadecanoate,(Z,Z,2)

Empirical formula Molecular weight
CIVA 058
HLB 18
Melting point range liquid
Functional category wetting and/or solubilizing agent

emulsifying and/or solubilizing agent

Structure formula (Wenninger, 1992)

HO.

o (CH,),CH
(CH),C— 0— 0 CH

1 I
™ CHO — C(CH,),CH

1 CH,0— C(CH,),CH
1

(CH,),CH, Y GH
(CH,),CH



Polysorbate 80
Polyexyethylene 80 sorbitan monooleate

Empirical formula Molecular weight
LA 1309
HLB 150

Functional category wetting and/or solubilizing agent

emulsifying and/or solubilizing agent

Structure formula (Wenninger, 1992)



APPENDIX I
The data of particle size distribution for niosome suspensions



Table 17. The data of particle size distribution for niosomes prepared by
span 40:cholesterol:solulan C-24 (45:45:10)
SizelLow (Jm) % Size_High (pm)  der% Size Low (pm) %  Size High (pm) Under%

0.05 001 0.06 001 6.63 862 112 62.70
0.06 001 007 0.02 112 891 9.00 1161
0.07 0.02 0.08 005 9.00 184 1048 1945
0.08 0.04 0.09 0.08 1048 6.29 22 85.74
0.09 0.05 on 013 221 458 U2 9032
01 0.08 013 02 1422 298 1657 9329
013 011 0.5 032 165/ 169 1931 94.98
0.15 0.17 0.17 050 1931 0.79 249 9.78
0.17 027 0.20 0.76 249 031 2620 9%.08
0.20 041 023 118 2620 0.15 3053 9%.23
023 061 027 179 3053 0.20 35,56 9%.44
0.27 080 031 258 35.56 0.34 4143 %.78
031 091 0.36 349 4143 046 82 97.25
0.3 097 042 446 4821 051 5%.23 97.76
042 107 049 533 5.23 048 65.51 98.24
049 120 058 6.73 65.51 0.39 16.32 98.63
0.58 128 067 801 16.32 0.27 891 9891
0.67 130 0.78 940 8891 0.17 10358 99.08
0.78 140 091 1080 10358 on 12067 99.18
091 143 106 1223 120,67 0.08 14058 99.26
106 142 124 1365 14058 0.09 16377 99.36
124 141 14 1506 163.17 0.12 190.80 99.48
144 141 168 1641 190.80 0.16 2228 99.64
168 148 1% 11% 2228 0.16 258% 99.80
1% 169 2.28 1963 2589 0.3 30168 99.93
2.8 209 265 2112 301.68 0.07 35146 100.00
265 214 309 2446 35146 0.00 40945 10000
309 365 360 2811 40945 0.00 41701 100.00
360 4 419 3288 47701 0.00 59571 10000
419 599 488 3887 595.71 0.00 64741 100.00
488 115 569 46.02 647.41 0.00 1%4.23 100.00

569 8.06 6.63 5408 15423 0.00 878,67 100.00



Table 18, The data of particle size distribution for niosomes prepared by

span 60:cholesterol:solulan C-24 (45:45:10)

Size Low (pm)

0.05
0.06
0.07
0.08
0.09
0.11
0.13
0.15
0.17
0.20
0.23
0.27
0.31
0.36
0.42
0.49
0.58
0.67
0.78
0.91
1.06
1.24
1.44
168
1.95
2.28
2.65
3.09
3.60
4.19
4.88
5.69

In%

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.02
0.07
0.18
0.35
0.47
0.51
0.63
0.82
0.92
11
121
1.37
1.52
166
1.76
1.90
212
2.46
3.00
3.72
463
5.64
6.64
7.45

SizeHigh(pm)
0.06
0.07
0.08
0.09
0.1
0.13
0.15
0.17
0.20
0.23
0.27
0.31
0.36
0.42
0.49
0.58
0.67
0.78
0.91
1.06
1.24
1.44
168
1.95
2.28
2.65
3.09
3.60
4.19
4.88
5.69
6.63

der%

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.03
0.10
0.28
0.63
110
161
2.04
3.07
3.9
5.09
6.30
7.67
9.20
10.85
12.62
1451
16.64
19.10
22.09
25.81
30.44
36.08
42.72
50.17

Size_Low (pm)
6.63
1.72
9.00
10.48
1221
14.22
16.57
19.31
22.49
26.20
30.53
35.56
41.43
48.27
56.23
65.51
76.32
88.91
103.58
120.67
140.58
163.77
190.80
222.28
258.95
301.68
351.46
409.45
4717.01
555.71
647.41
754.23

%

7.99
8.32
7.70
6.69
5.45
417
2.97
1.96
1.19
0.66
0.34
0.19
0.13
0.13
0.14
0.16
0.16
0.17
0.17
0.17
0.16
0.15
0.14
0.13
0.12
0.10
0.08
0.05
0.03
0.00
0.00
0.00

Size_High(pm)
1.12
9.00
10.48
1221
14.22
16.57
19.31
22.49
26.20
30.53
35.56
41.43
48.27
56.23
65.51
76.32
88.91
103.58
120.67
140.58
163.77
190.80
222.28
258.95
301.68
351.46
409.45
477.01
555.71
647.41
754.23
878.67

Under%

58.16
66.48
74.18
80.86
86.31
90.48
93.45
95.42
96.61
97.21
97.61
97.80
97.93
98.07
98.21
98.37
98.53
98.70
98.87
99.04
99.20
99.36
99.50
99.62
99.74
99.84
99.92
99,97
100.00
100.00
100.00
100.00



Table 19, The data of particle size distribution for niosomes prepared by

span 85:cholesterol:solulan C-24 (45:45:10)

Size_Low (pm)
0.05
0.06
0.07
0.08
0.09
011
0.13
0.15
0.17
0.20
0.23
0.27
0.31
0.36
0.42
0.49
0.58
0.67
0.78
0.91
1.06
1.24
1.44
168
1.95
2.28
2.65
3.09
3.60
4.19
4.88
5.69

In%

001
0.02
0.03
0.04
0.0
0.08
0.12
0.18
0.29
0.45
067
0.68
101
1.09
12
1.39
151
1.67
1.73
1.80
181
1.76
1.67
1.58
1.58
171
2.07
2.66
3.51
456
5.71
.84

SizeHigh (pm)
0.06
0.07
0.08
0.09
011
0.13
0.15
0.17
0.20
0.23
0.27
0.31
0.36
0.42
0.49
0.58
0.67
0.78
0.91
1.06
1.24
1.44
168
1.95
2.28
2.65
3.09
3.60
4.19
4.88
5.69
6.63

der%

001
0.02
0.05
0.09
0.14
0.22
0.35
0.53
0.82
1.27
1.94
2.82
3.83
4.92
6.13
153
9.03
10.71
12.44
14.24
16.04
17.80
19.47
21.06
22.63
24.35
26.41
29.07
32.59
37.15
42.86
49.70

Size_Low (pm)
6.63
1.72
9.00
10.48
1221
14.22
16.57
19.31
22.49
26.20
30.53
35.56
41.43
48.27
56.23
65.51
76.32
88.91
103.58
120.67
140.58
163.77
190.80
222.28
258.95
301.68
351.46
409.45
477.01
555.71
647.41
754.23

In%

7.83
8.70
8.36
734
5.85
4.20
2.66
1.42
0.58
0.14
0.03
0.1
0.26
0.38
0.43
0.40
0.32
0.22
0.15
0.12
0.13
0.15
0.17
0.16
0.11
0.07
0.00
0.00
0.00
0.00
0.00
0.00

123

Size High (pm)
1.12
9.00
10.48
1221
14.22
16.57
19.31
22.49
26.20
30.53
35.56
41.43
48.27
56.23
65.51
76.32
88.91
103.58
120.67
140.58
163.77
190.80
222.28
258.95
301.68
351.46
409.45
477.01
555.71
647.41
754.23
878.67

Under%

57.53
66.23
74.59
81.93
87.78
91.99
94.64
96.06
96.64
96.78
96.81
96.92
97.18
97.57
98.00
98.40
98.71
98.94
99.09
99.21
99.34
99.49
99.66
99.82
99.93
100.00
100.00
100.00
100.00
100.00
100.00
100.00



1
Tahle 20. Particle sizes of three different types of niosomes

Type Size
9.77

Span40 104
1173

10.92

Span 60 8.83
14,09

1021

Span 8 1191
943

General Linear Models Procedure

Dependent Variable : SIZE

Source DF  SumofSquares MeanSquare FValue Pr>F
Modlel 2 104968889 0.52484444 016 08526
Error 6 19.23166667  3.20527778

Corrected Totl 8 20.28135556

R- Square CV Root MSE VALUE Mean

0.051756 16.58053 1.7903289% 10.79777778

Source DF  TypelSS MeanSquare  FValue Pr>F
TYPE 2 104968889 0.52484444 016  0.8526
Source DF  TypelllSS MeanSquare  FValue Pr>F

TYPE 2 104968889  0.52484444 016 08526



APPENDIX I
The chromatograms and statistical data from studying drug loading
optimization and entrapment efficiency of retinyl palmitate niosomes
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Sample No 1
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Table 21. The statistical data of the entrapped retinyl palmitate loading in

niosomes prepared by span 40

Loading amount  Entrapped RP
499
21 mg 493
5.02
167
8.6mg 765
165
9.24
105mg 938
9.65

General Linear Models Procedure

Dependent Variable : VALUE

Source
Model
Error

Corrected Total

R-Square
0.996968

Source
RATIO
Source
RATIO

DF  Sum of Squares

Mean Square

2 30.02886667 1501443333
6 0.09133333 0.01522222
8 3012020000
C.V Root MSE
1677856 0.12337837
DF Typelss — Mean Square
2 30.02886667 1501443333
DF Type [l1SS Mean Square
2 30.02886667 1501443333

F Value
986.35

F Value
986.35
F Value
986.35
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Pr>F
0.0001

VALUE Mean
1.35333333

Pr>F
0.0001
Pr>F
0.0001
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Table 22. The statistical data of the entrapped retinyl palmitate loading in niosomes
prepared by span 60

Loading amount ~ Entrapped RP

5,04
oMy 491
479
8
83 mg 739
140
817
10.2 mg 8.25

193

General Linear Models Procedure
Depencent Variable : VALUE

Source DF  SumofSquares MeanSquare  FValue Pr>F
Model 2 1680882222 1501443333  986.35  0.0001
Error 6 009560000  0.01522222

Corrected Total 8 16.90442222

R-Square C.V Root MSE VALUE Mean
0.994345 1.857498 0.12622731 6.79555556

Source DF Type ISS  Mean Square  FVvalue Pr>F

RATIO 2 1680882222 840441111 52747  0.0001
Source DF TypellISS Mean Square  FValue Pr>F
RATIO 2 16.80882222 840441111 52747  0.0001

trhi'+h [



Table 23. The statistical data of the entrapped retinyl palmitate loading in

niosomes prepared by span 85

Loading amount  Entrapped RP

531
54 my 551
5,45
5,79
8omg 5.9
5,99
6.70
10.7mg 6.72

6.72

General Linear Models Procedure

Dependent Variable : VALUE

Source
Model
Error

Corrected Total

R-Square
0.982172

Source
RATIO
Source
RATIO

DF  SumofSquares ~ Mean Square
2 2.54420000 1.27210000
6 0.04460000 0.00743333
8 2.58880000

C.v Root MSE

1432966 0.08621678

DF Type I'ss  Mean Square
2 2.54420000 1.27210000

DF Type l11'SS Mean Square
2 2.54420000 1.27210000

F Value

17113

136

Pr>F
0.0001

VALUE Mean
6.01666667

FValue
17113
FValue
17113

Pr>F
0.0001
Pr>F
0.0001
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Table 24. The statistical data of the cholesterol effect on drug entrapment

between (10:80:10) and (45:45:10)

Ratio  Entrapped RP

153
10:80:10 157

157

1.67
45:45:10 765

165

General Linear Models Procedure
Dependent Variable VALUE

Source DF  SumofSquare  Mean Square
Modlel 1 0.01500000 0.01500000
Error 4 0.00133333 0.00033333

Corrected Total 5 0.01633333

R-Square C.V Root MSE
0.918367 0..240019 0.0182574
Source DF Typelss — Mean Square
RATIO 1 0.01500000  0.01500000

Source DF Type lII'SS Mean Square
RATIO 1 001500000 0.01500000

F Value
4500

Pr>F
0.0026

VALUE Mean
1.6066667

F Value
45.00
F Value
45,00

Pr>F
0.0026
Pr>F
0.0026
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Table 25. The statistical data of the cholesterol effect on drug entrapment
between (10:80:10) and (65:25:10)

Ratio  Entrapped RP

753
10:80:10 757

157

791
65:25:10 798

1.89

General Linear Models Procedure
Dependent Variable : VALUE

Source DF  SumofSquares  Mean Square  FValue Pr>F
Modlel 1 017001667  0.17001667 44352  0.0001
Error 4 000153333 0.00038333

Corrected Total 5 0.17155000

R-Square C.V Root MSE VALUE Mean
0.991062 0.253449 0.0295789 1.7250000
Source DF Typelss  MeanSquare FValue Pr>F
RATIO 1 01700166/ 017001667 44352  0.0001

Source DF Type [l SS Mean Square  FValue Pr>F
RATIO 1 0.17001667 0.17001667 44352  0.0001
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Table 26. The statistical data of the cholesterol effect on drug entrapment
between (10:80:10) and (90:0:10)

Ratio  Entrapped RP

153
10:80:10 157
157

154
90:0:10 754

.58

General Linear Models Procedure
Dependent Variable : VALUE

Source DF Sumof Squares ~ Mean Square  FValue Pr>F
Modkel 1 0.00001667 000001667 003 08683
Error 4 0.00213333 0.00053333

Corrected Total 5 0.00215000

R-Square C.V Root MSE VALUE Mean
0.007752 0.305679 0.0230040 1.5550000
Source DF Typelss — MeanSquare FValue Pr>F
RATIO 1 0.00001667 000002667 003 08683
Source DF Type 1SS Mean Square  FValue Pr> F

RATIO 1 0.00001667 000001667 003 0.8683
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Table 27. The statistical data of the cholesterol effect on drug entrapment

between (45:45:10) and (65:25:10)

Ratio Entrapped RP
1.67
45:45:10 1.65
7.65
791
65:25:10 188
1.89

General Linear Models Procedure

Dependent Variable VALUE

Source DF  SumofSquares  Mean Square
Modlel 1 0.0840166/  0.08401667
Error 4 000073333 0.00018333
Corrected Total 5 0.08475000

R- Square C.V Root MSE
0.991347 0.174149 0.0135401
Source DF Typelss — Mean Square
RATIO 1 0.08401667 0.08401667
Source DF Type l11'SS Mean Square
RATIO 1 0.08401667 0.08401667

FValue Pr>F
45827 0.0001

VALUE Mean
7.7750000
FValue Pr>F
458.27 00001
FValue Pr>F
458.27 00001
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Table 28. The statistical data of the cholesterol effect on drug entrapment
between (45:45:10) and (90:0:10)

Ratio Entrapped RP
167
454510 7.65
1.65
154
90:0:10 [
158

General Linear Models Procedure

Dependent Variable : VALUE

Source DF SumofSquares  Mean Square  FValue Pr>F
Modlel 1 0.01601667 001601667 4805 00023
Error 4 0.00133333 0.00033333

Corrected Total 5 0.01735000

R-Square C.v Root MSE VALUE Mean
0.923151 0.240071 0.0182574 7.6050000
Source DF Typelss — MeanSquare FValue Pr>F
RATIO 1 0.01601667 001601667 4805 0.0023
Source DF Type 1SS Mean Square  FValue Pr>F

RATIO 1 0.01601667 001601667 4805 00023
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Table 29. The statistical data of the cholesterol effect on drug entrapment
between (65:25:10) and (90:0:10)

Ratio Entrapped RP
191
05.25:10 1.88
1.89
154
90:0:10 14
158

General Linear Models Procedure

Depencent Variable VALUE

Source DF  SumofSquares Mean Square  FValue Pr>F
Model 1 017340000  0.17340000 45235  0.0001
Error 4 000153333 0.00038333

Corrected Total 5 0.17493333

R-Square C.V Root MSE VALUE Mean
0991235 0253503 001%78% 17233333

Source DF Typelss  MeanSquare FValue Pr>F
RATIO 1 017340000 017340000  452.35 00001

Source DF Type ll1SS Mean Square  FValue Pr>F
RATIO 1 017340000  0.17340000  452.35 0.0001
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Table 30. The statistical data of the cholesterol effect on drug entrapment

between (10:80:10) and (45:45:10)

Ratio Entrapped RP

143
10:80:10 143

143

1.28
45:45:10 739

140

General Linear Models Procedure

Dependent Variable : VALUE

Source DF Sumof Squares  Mean Square  FValue Pr>F
Modlel 1 0.00800667  0.00806667 364 01291
Error 4 000880667  0.00221667

Corrected Total 5 0.01693333

R-Square C.V Root MSE VALUE Mean
0476318 0..636810 0.0470815 1.3933333
Source DF Typelss — MeanSquare  FValue Pr>F
RATIO 1 0.00806667  0.01500000 364 01291
Source DF Type lII'SS  Mean Square  FValue Pr>F
RATIO 1 0.00806667  0.00806667 364 01291
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Table 3. The statistical data of the cholesterol effect on drug entrapment
Between (10:80:10) and (65:25:10)

Ratio Entrapped RP

10:80:10

65:25:10

143
143
143
8.5
8.50
8.56

General Linear Models Procedure

Dependent Variable : VALUE

Source DF SumofSquares ~ Mean Square  FValue Pr>F
Modlel 1 1.92666667 192666667  99999.99  0,0001
Error 4 0.00006667 0.00001667

Corrected Total 5 192673333

R-Square C.V Root MSE VALUE Mean
0.999965 0.051052 0.0040825 1.9966667
Source DF Typelll s Mean Square  FValue Pr>F
RATIO 1 1.92666667 192666667  99999.99  0,0001
Source DF Type [l1SS  Mean Square  FValue Pr>F
RATIO 1 1.92666667 192666667 9999999  0.0001
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Table 32. The statistical data ofthe cholesterol effect on drug entrapment

between (10:80:10) and (90:0:10)

Ratio Entrapped RP

143
143
143
8.19
8.19
8.1

10:80:10

90:0:10

General Linear Models Procedure

Dependent Variable : VALUE

Source DF  SumofSquares Mean Square  FValue  Pr>F

Model 1 2.70681667  2.70681667 1249300  0.0001

Error 4 0.00086067 0.00021667

Corrected Total 5 2.10768333

R- Square CV Root MSE VALUE Mean
0.999680 0.181686 0.01471% 8.1016667

Source DF Typelss — MeanSquare  FValue Pr>F

RATIO 1 270681667  2.70681667 1249300  0.0001

Source DF TypelllSS MeanSquare  FValue Pr>F

RATIO 1 270681667  2.70681667 1249300  0.0001
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Table 33. The statistical data of the cholesterol effect on drug entrapment
between (45:45:10) and (65:25:10)

Ratio Entrapped RP
123
45:45:10 139
140
857
05:25:10 8.56
8.56

General Linear Models Procedure

Dependent Variable : VALUE

Source DF  SumofSquares  Mean Square FValue Pr>F
Model 1 2.18406667 2.18406667  977.94  0.0001
Error 4 000893333 0.00223333

Corrected Total 5 219300000

R- Square C.v Root MSE VALUE Mean
0.995926 0.593695 0.0472582 1.9600000
Source DF Typelss  MeanSquare  FValue Pr>F
RATIO 1 2.18406667 2.18406667 4500 0.0026
Source DF TypelllSS  MeanSquare FValue Pr>F

RATIO 1 218406667 2.18406667  97/.94 00001
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Table 34. The statistical data of the cholesterol effect on drug entrapment

between (45:45:10) and (90:0:10)
Ratio Entrapped RP
1.28
1.39
140
8.79
8.18
8.75

45:45:10

90:0:10

General Linear Models Procedure

Dependent Variable : VALUE

Source DF  SumofSquares ~ Mean Square  FValue Pr>F
Model 1 3.01041667 301041667 123716  0.0001
Error 4 000973333 0.00243333

Corrected Total 5 3.02015000

R- Square C.V Root MSE VALUE Mean
0.99777 0.611641 0.0493288 8.0650000

Source DF Type | ss Mean Square  FValue Pr>F
RATIO 1 3.01041667 301041667 123716 0.0001
Source DF Typelll S Mean Square  FValue Pr>F
RATIO 1 3.01041667 301041667  1237.16  0.0001



148
Sen60ddestard:sduan C24

Table 35. The statistical data of the cholesterol effect on drug entrapment
between (65:25:10) and (90:0:10)

Ratio Entrapped RP
857
65:25:10 856
8.56
8.9
90:0:10 8.18
8.1

Garngrd Linear Modds Procedure
Dependent Variable : VALUE

Sue OF  SmofSgees MenSgae FVdwe Pr>F

Model 1 0.06615000 0.06615000 28350 0.0001
Error 4 0.00093333 0.00023333

Corrected Total 5 0.06708333

R Syae CV Rt ME VALLE Men
0.986087 0.176219 0.0152753 86683333

Sue  DF TyelS  MnSgae Fvwe Pr>F
RATIO 1 0.06615000 0.06615000 28350 0.0001
Sue OF Tell S MenSgae  F\de Pr>F
RATIO 1 0.06615000 0.06615000 28350 0.0001
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Table 36. The statistical data of the cholesterol effect on drug entrapment
between (10:80:10) and (45:45:10)

Ratio Entrapped RP

6.42
10:80:10 6.37
6.3
5.9
45:45:10 5%
5.99
Ganerd Linear Modds Prooedure
Dependent Variable VALUE
Sue DF SmofSeess MenSyaes FVdwe Pr>F
Model 1 0.32666667 0.32660667  50.52 0.0021
Error 4 0.02586667 0.00646667
Corrected Total 5 0.35253333
R Sare cV  RoatMSE VALUE Meen
0.926626 1.308280 0.0804156 6.1466667
Source D Typel SS MeenSguaeres FVdwe Pr>F
RATIO 1 0.32666667 0.32660667 5052 0.0021
Souce DF Tyelll SS MeenSaes FVdle Pr>F
RATIO 1 0.32666667 0.32660667  50.52 0.0021
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Tabic 37. The statistical data of the cholesterol effect on drug entrapment
between (10:80:10) and (65:25:10)

Ratio Entrapped RP

6.42
10:80:10 6.37
6.3
550
65:25:10 550
5.56
Garerd Linear Modds Procedure
Dependent Variable : VALUE
Source DF  SmofSperes MeenSgae FVdwe Pr>F
Modkl 1 1.10940000 1.10940000 88752 0.0001
Error 4 0.00500000 0.00125000
Corrected Total 5 1.11440000
R Syere C.V Root VSE VALUE Meen
0.995513 0.594207 0.0353553 5.9500000
Souce DF Typel S8 MeenSuere FVAle Pr>F
RATIO 1 1.10940000 110940000  887.52 0.0001
Source DF  Tyell S MenSoere F\Awe Pr>F
RATIO 1 1.10940000 110940000 88752 0.0001
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Table 38, 'ile statistical data of the cholesterol effect on drug entrapment
between (20:80:10) and (90:0:10)

Ratio Entrapped RP
6.42
10:80:10 6.37
6.35
113
90:0:10 115
118

Gaard Linear Modds Prooedure

Dependent Variable : VALUE

Suce OF SmofSees MeenSae Fvdwe Pr>F

Model 1 0.89706667 089706667  928.00 0.0001
Error 4 0.00386667 0.00096667

Corrected Total 5 0.90093333

R-Square C.V Roat MSE VALUE Mean
0.995708 0.459477 0.0310913 6.7666667
Source DF Typel MeenSere F\Vele Pr>F
RATIO 1 0.89706667 0.897060667  928.00 0.0001
Souroe DF Tyelll S MeenSoere FVdle Pr>F

RATIO 1 0.89706667 0.89706667  928.00 0.0001
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Table 39. The statistical data of the cholesterol effect on drug entrapment
between (45:45:10) and (65:25:10)

Ratio Entrapped RP

5.19
45:45:10 5.96
5.9
550
65:25:10 550
5.56
CGengrd Linear Moddls Procedure
Dependent Variable : VALUE
Suce DF  SmofSpees MenSgae  F\Awe Pr>F
Model 1 0.23206667 0.23206667 36.17 0.0038
Error 4 0.02566667 0.00641667
Corrected Total 5 0.25773333
R Sere C.V Root VSE VALUE Mesn
0.900414 1401238 0.0801041 5.7166667
Souroe DF Tyelss MenSgpere  F\dawe Pr>F
RATIO 1 0.23206667 0.23206667 3.17 0.0038
Surce OF TwelllS MenSgae  FVdwe Pr>F

RATIO 1 0.2320666/ 0.23206667 36.17 0.0038
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Table 40. The statistical data of the cholesterol effect on drug entrapment
between (45:45:10) and (90:0:10)

Ratio Entrapped RP

5.19
45:45:10 5.9
599
713
90:0:10 .15
1.18
Gengrd Linear Moodls Procedure
Dependent Variable : VALUE
Source DF  SmofSees MenSgae FVdwe Pr>F
Modkl 1 2.30640000 2.30640000 376,04 0.0001
Error 4 0.02453333 0.00613333
Corrected Total 5 2.33093333
R Sare C.V Root VBE VALUE Mean
0.989475 1.198708 0.0783156 6.5333333
Source DF Typel S§ MeenSare Fvdue Pr>F
RATIO 1 2.30640000 2.30640000 376,04 0.0001
Souee OF TyellSS MenSgae FVdwe Pr>F
RATIO 1 2.30640000 230640000  376.04 0.0001
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Tahle 41 The statistical data of the cholesterol effect on drug entrapment
between (65:25:10) and (90:0:10)

Ratio Entrapped RP
550
05:25:10 550
556
113
90:0:10 115
118

General Linear Models Procedure

Dependent Variable : VALUE

Source DF Jlof Squares ~ Mean Square  FValue  Pr>F
Model 1 400166667  4.00166667 436545  0.0001
Error 4 0.00306667  0.00091667

Corrected Total 5 4,00533333

R-Square C.V Root MSE VALUE Mean

0.999085 0477799 0.03027650 6.33666667

Source DF Typelss ~ MeanSquare FValue Pr>F
RATIO 1 4,00166667 400166667 4365.45  0.0001
Source DF Type lIISS  Mean Square  FValue Pr>F

RATIO 1 4,00166667 400166667 436545 0.0001



APPENDIX IV
The dyoretogramand statistical deta from studying retinyl palinitate niosares
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Figure 37. The calibration curve of retinyl palmitate for permeation
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Figure 38. The chromatograms of retinyl palmitate standard solutions
with receptor flud ~ (a) RP 0.02 Jgyml (b) RP 0.06 Jg/ml
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Figure 40. a) The chromatograms of permeable retinyl palmitate from
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Table 42. The statistical data of RP flux from niosomes
prepared by span 40 and span 60

Dependent Variable : VALUE

Source
Model

Error
Corrected Total
R- Square
0.744947
Source
FLUX
Source
FLUX

Level of Flux
Span 40
Span 60

Type

Entrapped RP

1.290
1.547

Span 40 1467

3.149
3.343
0.000
0.000

Span 60 0.000

DF
1
8

©

65.41949

DF
1
DF

0.000
0.000

General Linear Models Procedure

c.v

Sum of Squares
11.65536160
3.99052480
15.64588640
Root MSE
0.70626879
Typelss
1165536160
Type 111 SS
11.65536160
Mean
2.15920000
0.00000000

Mean Square FValue Pr>F
11.65536160 23.37 0.0013

0.49881560

VALUE Mean
1.07960000
Mean Square  F Value Pr>F

11.65536160

23.37 0.0013

Mean Square  F Value Pr>F

11.65596160
SD
0.99881490
0.00000000

23.37 0.0013



Table 43. The statistical data of RP flux from niosomes

Source
Model

Error
Corrected Total
R- Square
0.395979
Source
FLUX
Source
FLUX

Level of Flux
Span 40
Span 85

Type

Span 40

Span 85

prepared by span 40 and span 8

Entrapped RP
1.290
1.547
1.467
3.149
3.343
0.000
0.000
0.000
1.313
1.248

General Linear Models Procedure
Dependent Variable : VALUE

DF  SumofSquares  Mean Square FValue Pr>F
1 5.23452250 5.23452250 524  0.0513
8 7.98465360 0.99808170
9 13.21917610
C.v Root MSE VALUE Mean

80.84813 0.99904039 123570000

DF Type I'ss  Mean Square  F Value Pr>F
1 5.23452250 5.23452250 524 0.0513

DF Type [11 SS  Mean Square ~ F Value Pr>F
1 523452250  5.23452250 5.24 0.0513
N Mean SD

5 195920000 122626718
5 0.00000000 0.70173514
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Tahic 44. The statistical data of RP flux from niosomes
prepared by span 60 and span 85

Type Entrapped RP

0.000
0.000
Span 60 0.000
0.000
0.000
0.000
0.000
Span 85 0.000
1.313
1.248
General Linear Models Procedure

Dependent Variable VALUE

source DF Sum of Squares Mean Square  F Value Pr>F
Model 1 0.65587210  0.65587210 2.66 0.1413
Error 8 1.96972880 0.24621610

Corrected Total 9 2.62560090

R-Square C.v Root MSE VALUE Mean

0.249799 1937531 0.49620167 0.25610000

Source DF Typelss Mean Square F Value Pr>F
FLUX 1 0.65587210 0.65587210 266  0.1413
Source DF Type 11 SS Mean Square  F Value Pr>F
FLUX 1 0.65587210  0.65587210 266 0.1413
Level of Flux N Mean SD

Span 60 5 0.00000000 0.00000000

Span 85 5 0.51220000 0.70173514



1

Table 45. The statistical data of cumulative RP from niosomes prepared
by span 40 with different time intervals

3 hour* 6 hour* 9 hour*
1.18 0.00 2.60
1.10 0.00 1.10
1.34 0.00 2.95
2.08 531 6.33
2.87 4,95 6.72

*Time
General Linear Models Procedure
Dependent Variable VALUE

Source DF Sum of Squares Mean Square  F Value Pr>F
Model 2 1438977333 7.19488667 148 0.2656
Error 12 58.19920000  4.84993333

Corrected Total 14 7258897333

R-Square c.v Root MSE VALUE Mean
0.198236 85.73539 2.20225642 2.56866667
Source DF Typelss Mean Square F Value Pr>F
FLUX 2 1438977333 7.19488667 148 0.2656
Source DF Type I11'SS Mean Square FValue Pr>F
FLUX 2 1438977333 1.19488667 148 0.2656
Level of Flux N Mean SD

3 hour 5 1.71400000 0.75371082

6 hour 5 2.05200000 2.81269799

9 hour 5 3.94000000 246382832
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Table 46. The statistical data of cumulative RP from niosomes prepared by span 8

with different time intervals

3 hour* 6 hour* 9 hour*

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 181 2.64

0.00 145 251
*Time

General Linear Models Procedure

Dependent Variable VALUE
Source DF  SumofSquares ~ Mean Square  FValue Pr>F
Model 2 271481333 135740667 145 02724
Error 12 11.21828000 0.93485667
Corrected Total 14 13.93309333
R-Square C.v Root MSE VALUE Mean
0.194846 1724518 0.96687986 0.56066667
Source DF Type | ss Mean Square F Value Pr>F
FLUX 2 2.71481333 135740667 145 0.2724
Source DF Type Il SS Mean Square  F Value Pr>F
FLUX 2 2.71481333 135740667 145 0.2724
Level of Flux N Mean SD
3 hour 5 0.00000000 0.00000000
6 hour 5 0.65200000 0.90181484
9 hour 5 1.03000000 141113430
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