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Brij®30

Polyoxyl 4 lauryl ether

Emperical formula CH3CH2),.CHA0CH2CH40H
Molecular weight 362

Chemical class Alkoxylated alcohols

HLB 9.7

Melting point

Functional category Emulsifying agent, solubilizing agent,

wetting agent

Structural formula CH3(CH2)OCH2CH2)>0H
Where (jt+1) is the number of carbon
atoms in the alkyl chain andy is the
number of ethylene oxide groups in the
hydrophilic chain.
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Brij@52

Polyoxyl 2 cetyl ether

Emperical formula CH3CH2)i4CH2(0CH2CH2)40H
Molecular weight : 330

Chemical class : Alkoxylated alcohols

HLB 53

Melting point 3

Functional category : Emulsifying agent, solubilizing agent,

wetting agent

Structural formula CH3CH2xOCHXCH2>0H
Where (jt+1) is the number of carbon
atoms in the alkyl chain andy is the
number of ethylene oxide groups in the
hydrophilic chain,
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Brij@72

Polyoxyl 2 stearyl ether

Emperical formula ; CH3(CH2)i6CH2(0CH2CH2)40H
Molecular weight : 359

Chemical class Alkoxylated alcohols

HLB ; 49

Melting point : 43

Functional category ; Emulsifying agent, solubilizing agent,

wetting agent

Structural formula CH3CH2xOCHZCH2/)H
Where (x+1) is the number of carbon
atoms in the alkyl chain andy is the
number of ethylene oxide groups in the
hydrophilic chain.
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Brij®98

Polyoxyl 20 oleyl ether

Emperical formula CH3CH2)7CH=CH(CH2)7CHZ0 CHZCH2)2c0H
Molecular weight : 1150

Chemical class : Alkoxylated alcohols

HLB : 4.9

Melting point X

Functional category : Emulsifying agent, solubilizing agent, wetting agent
Structural formula : CH3YCH2MOCH2CEI2)/)H

Where (x+1) is the number of carbon atoms in
the alkyl chain andy is the number of ethylene
oxide groups in the hydrophilic chain.



APPENDIX ||

Analysis of saquinavir mesylate



139

1. The UV-visible spectrophotometric method
11 Calibration curve

The amount of saquinavir mesylate (SQV) dissolved in solubility study
and dissolution test was determined by the UV-visible spectrophotometric method.
The relationship between SQV concentrations versus absorbances in various
media i.e. water, 0.IN hydrochloric acid and phosphate buffer pH 6.8 was
presented in Tables 1(I1)-3(I1). The calibration curve of SQV and the linear
relationship with the correlation of determination in each medium were also
depicted in Figures 1(11)-3(I1).

Table 1(11). The absorbance of saquinavir mesylate in water at 240 nm

Concentration (pg/ml) Absorbance
4 0.2220
6 0.3327
8 0.4434
10 0.5768
12 0.6867
14 0.7982

Table 2(11). The absorbance ofsaquinavir mesylate in 0.1N hydrochloric
acid at 242 nm

Concentration (pg/ml) Absorbance
4 0.2040
6 0.3063
8 0.4120
10 0.5140
12 0.6330

14 0.7402
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Table 3(11). The absorbance ofsaquinavir mesylate in phosphate buffer pH

6.8 at 240 nm

Concentration (pg/ml)

0.9 -

0.8 1

0.7 -

0.5

Absorbance

0.3
0.2
0.1

0.6 |

04 -

0.0 ¢

Figure 1(11). Calibration curve of saquinavir mesylate in water at 240 nm
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14
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y =0.0582x - 0.0141
R =0.9993

14



141

09
0.8 1
0.7 -
0.6 -
0.5 1
0.4 -

Absorbance

0.3

y = 0.0538x- 0.0156
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Figure 2(11). Calibration curve of saquinavir mesylate in 0.1N hydrochloric acid at
242 nm
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Figure 3(11). Calibration curve of saquinavir mesylate in phosphate buffer pH 6.8 at
240 nm
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2. The high performance liquid chromatography method

2.1 Validation of HPLC method
The typical analytical parameters to be considered for assay validation
are specificity, linearity (r2), accuracy (recovery), and precision (%CV).

2.1.1  Specificity

The specificity of the method was determined by comparing the
chromatograms between non-active ingredients solution with that of standard solution
of saquinavir mesylate. ~ Specificity is established by showing that the active
ingredient should have no interference from non-active ingredients.

2.1.2  Accuracy

The accuracy of the proposed method was performed by analyzing
placebos spiked with known quantities of active ingredients and evaluated as the
percentage of recovery. The final concentration of placebo was 260 pg/ml. This final
concentration was equivalent to the concentration of non-active ingredients in the
solution assayed for drug content. The final concentration of the saquinavir mesylate
was 10, 20 and 30 pg/ml. Three concentrations of the saquinavir mesylate solutions
were equivalent to 50%, 100% and 150% ofassay concentration within linearity range
spiked into the placebo formulation. Each sample was analyzed from triplicate. The
percentage of the analytical recovery of each sample was calculated.

2.1.3  Precision

Within runprecision

The within run precision was determined by comparing
concentration of saquinavir mesylate standard solution prepared and analyzed in the
same day. The concentration of standard solution was 20 pg/ml. The percentage of
coefficient of variation (%CV) of concentration of saquinavir mesylate from six
replicated injections was determined.
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Between runprecision

The within run precision was determined by comparing
concentration of saguinavir mesylate standard solution prepared and analyzed on
different six days. The concentration of standard solution was 20 pg/ml. The
precision determination was done in six days. In each day, determination of
concentration was done in six replicates. The percentage of coefficient of variation
(%CV) of concentration of saquinavir mesylate from six groups of standard solution
was determined.

2.14  Linearity

Triplicate injections of saguinavir mesylate solutions containing drug
in various concentrations ranging from 5-50 pg/ml were prepared and analyzed. The
linear equation of the curve obtained by plotting the peak areas versus the
concentrations was calculated using the least square method.

The results of validation process were presented as following:

Validation ofHPLC method

Speciciy

The chromatogram of saquinavir standard (SQV) solution was shown in
Figure 5(11). SQV was eluted at 7.9 minutes while the solvent peak was detected at
2.8 minutes. The peaks of excipients i.e. Brij®30, Simulsol®M52 and lactose did not
appear under this condition of HPLC method. The result indicated that peak of SQV
was not interfered with the peaks of other excipients. Therefore, this method would
be specific for SQV analysis.



144

JL
0 3 4 5 6 [T 6 0 D

Minut+

Figure 5(11). HPLC chromatogram of standard solutions of saquinavir mesylate

Accuracy
The percentage of analytical recovery in each concentration of saquinavir
mesylate was presented in Table 4(11).

Precision
Table 5(11) and Tahle 6(11) showed data of within and between run precision
of saquinavir mesylate assayed by HPLC method, respectively.

Linearity

The linearity of analytical method in Figure 6(11) showed the relationship
between peak areas and saquinavir mesylate (SQV) concentrations. The coefficient of
determination (r2) of 0.9999 of linear was acceptable using HPLC method for
quantitative analysis of SQV in the concentration range studied.

All validation process parameters i.e. specificity, accuracy, precision and
linearity were compared to the limited of acceptability in the analytical method
validation parameters of HPLC. Tahle 8(11) showed that all parameters were
acceptable, indicating that this HPLC method would be suitable for quantitative
analysis of saquinavir mesylate.



Table 4(11). Percentage of analytical recovery of saquinavir mesylate (SQV) by HPLC method

Actual Analytical concentration

Formulation  concentration (pg/ml) o Recovery
(pg/ml) 1 2 3 1 2 3 Mean D %ecv
10 09273 101417 99695 992725 1014175 996946 1001282 11363 11348
SQV-C 20 202643 201432 202427 1013215 1007158 1012133 1010835 03231  0.319
30 303188 304057 300243 1010625 1013524  100.0810  100.8320 0.6663  0.6608
SQV-C = capsule of proniosomes prepared from a mixture of SQV entrapped niosomes and lactose
Table 5(11). Data of within run precision of saquinavir mesylate (SQV) assayed by HPLC method
SQV concentration Calculated concentration from calibration curve (ng/ml)
(pg/ml) 1 2 3 4 5 6 Mean D % cv

20 196760 194812 197075 200036 195280 202870 197805  0.3085 1.5598



Table 6(11). Data of between run precision assayed by HPLC method

Day

S U1 &=~ O DO

1
21.0325
19.9178
20,5453
20.3808
19.9294
20.1189

2
21.3515
19.9762
20.5654
204467
19.8697
20.2633

Calculated concentration from calibration curve (jug/mi)

3
21,0318
19.2125
206903
19.7080
19.9916
20.2487

4
213850
19,5191
20.7054
204662
200516
203381

5
214462
19.2231
208587
20,6067
20.1090
20.3964

6
21.5449
19.2125
19.7479
20.2876
20.1272
20.7103

Mean

Mean
21.2987
195103
20.5188
20.3160
20,0131
20.3459
20.4426

D
0.2166
0.3585
0.3942
0.3158
0.1017
0.2016
0.3231

% cv
1.0172
1.8377
1.9210
1.5546
0.5082
0.9908
15920
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Féle&%e(ll). The arsytical e velickion et of HRLC for secpraur

Parameter L|m|ted_qf Result value
acceptability
1 Specificity No other peak interfere  No other peak interfere
major peak a major peak
2. Accuracy (SD) 100.13%- 101.08%
95.0%-105% a (0.32-1.13)
3. Precision (%CV)
- Within run precision <2h 15598
- Between run precision 15920
4. Linearity
- Correlation coefficient (12 >0.999h 0.9999

3 (The Unted SaissFranaa "(mmiﬂ’hu. (2004))
e 05



APPENDIX ]
Data of drug solubility in three different media



ravle 1(11). ORI OFSECnar TS (V) asshad vt s e
(=3)
Time (h) Concentration of drug (mg/ml)
nl n2 3 Average D
0.5 2.12 2.13 2.15 2.13 0.02
1 2.15 2.29 231 2.25 0.08
2 2.28 217 2.28 2.24 0.07
4 231 2.30 2.3 231 0.01
6 2.29 240 2.39 2.36 0.06
24 2.38 2.42 2.3 231 0.05
48 247 243 245 2.45 0.02
Table 2(111) QTHWOI‘%JW”E‘HE(W osadinQIN
da7c ( =3)
Time (h) Concentration of drug (mg/ml)
nl 2 3 Average SD
05 0.06 0.06 0.06 0.06 0.00
1 0.07 0.07 0.07 0.07 0.00
2 0.06 0.06 0.06 0.06 0.00
4 0.06 0.06 0.07 0.06 0.00
6 0.07 0.07 0.07 0.07 0.00
24 0.07 0.07 0.07 0.07 0.00
48 0.07 0.07 0.07 0.07 0.00

149



rainmesee(

(

Concentration of drug (mg/ml)

g Qo teion of e
Time (h)

nl 2
0.5 0.04 0.03
1 0.03 0.03
2 0.04 0.05
4 0.05 0.05
6 0.06 0.06
24 0.05 0.05
48 0.06 0.06

3
0.04
0.03
0.05
0.05
0.05
0.05
0.06

Average

0.04
0.03
0.04
0.05
0.06
0.05
0.06

150

Nl

D
0.00
0.00
0.00
0.00
0.00
0.00
0.00



APPENDIX [V
Data of characterization of niosomes
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Table %m%afric&mpqﬂﬁivvh\ﬂiaslipd SUfectart aonpesin

nvaard 10c( =3

Nonionic mole ratio of

surfactant SF: Choi: SM 52
60:30:10

Brij®30 45:45:10
30:60:10
60:30:10

Brij@52 45:45:10
30:60:10
60:30:10

Brij@r2 45:45:10
30:60:10
60:30:10

Brij@98 45:45:10
30:60:10

nl
5696
5132
9.177
8.162
8.617
10.037
8.908
8.917
9.906
NA
NA
NA

Size (pm)

2
6.122
6.325
10,051
8.197
9.373
10.587
91711
9.670

11414

NA
NA
NA

3
5.211
5.750
8.302
8.559
1.860
9.488
8.335
8.159
8.3%8

NA
NA
NA

Mean SD
(Mm)
5.10 043
594 0.34
9.18 087
831 0.22
8.62 0.76
10.04 055
881 043
8.92 0.76
9.91 151
NA NA
NA NA
NA NA

SF = nonionic surfactant; Choi = cholesterol; SM52 = Simulsol® M52 and (NA) = not applicable

Table V). 3 0Ffresty paceed (Coy ) nosanes (54610 coesedlin \enaLs

meoad 3rc( 3

Formulation Medium Size (pr), Day 0 Mean SD

nl 2 3 (pm)

water 10100 9742 9797 9.88 0.19

Brij@30 (45:45:10)  OLNHCL 7485 7692  7.389 152 0.15
PBSpH68 7157 7421 8008 153 0.44
water 11851 12612 9.905 1146 140

Brijg52 (45:45:10)  OLINHCI 10884 12897 10098 1129 144
PBSpH6.8 1065 9700 10923 1043 0.64
water 40149 41281 39020 4055 113

Brij@r2 (45:45:10)  OLINHCL 22747 24813 25613 2439 148
PBSpH68 12220 15144 12497 1329 161
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Table 3(1V). Size of niosomes (45:45:10) dispersed at 37°c stored at room temperature
for 1week (n=3)

. _ Size (pm), 1st week Mean
Formulation Medium SD

nl 2 3 (pm)

water 1055 10123 988 1019 034

Brij@30 (45:45:10) 01 NHC1 7658 191 7463 769 0.5
PBS pH6.8 1207 1177 1.282 122 005

water 1281 13414 1299 1309 029

Brij®52 (45:45:10) 01 NHCL 12211 13685  132% 1308 0.73
PBS pH6.8 8838 8.8%4 9.070 893 0.12

Water 38492 4015% 37689 38.78 126

Brij®72 (45:45:10) 01 NHCL 21068 22511 2374 2244 13
PBS pH6.8 11293 13012 7.7%6 1069 2.68

Teoe V), e ofnesaes (410) dymsdat 37c soedlat room
Méll(qhé)( 3 (B EELe
Size (pm), 2nd week Mean

Formulation Medium SD
nl 2 3 (pm)

Water 10128 9642 9975 992 025

Brij®30 (45:45:10) 01 NHC1 11660 10714 1218/ 153 0.75
PBS pH 6.8 421 808 7110 1533 043

Water 135% 13682 1314 1341 030

Brij®52 (45:45:10) 01 NHC1 2% B35 13315 1321 026
PBSpH 6.8 9700 1093 8780 9.80 108

Water 31917 40411 352 31.97 244

Brij@72 (45:45:10) 01 NHC1 18976 20607 22103 20.56 1%
PBSpH6.8 10767 12812 7978 1052 2483
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Table 5(IV). Size of niosomes (45:45:10) dispersed at 37°c stored at 4°c for 1 week

(=3)

, , Size (fim), st week
Formulation Medium N : : Mean SD
water 10217 9880  10.467 10.19 0.29
Bij@d0 (4545100  OINHCL 8866 9573 9368 927 036
PBSpH 6.8 1197 736 7.967 150 041
Water 12888 12643 11672 1240 0.64
Brij®62 (45:45:10) 0.1 NHC1 10889 12643 11.397 11.64 0.90
PBSpH 6.8 9447 10644  10.804 10.30 0.74
Water 38414 36828 34714 36.67 183
Brij®72 (45:45:10) 0.1 NHC1 24990  26.798  28.669 26.82 184

PBSpH6.8 10788 11225 11962 11.33 0.59

(Ta%ee(M. S of s (4510 oyl ot for 2vetls
Size (ftm), 2ndweek Mean

Formulation Medium SD

nl 2 3 0 )

Water 10813 11042 9819 10.56 0.65

Brij@30 (45:45:10) 0.1 NHC1 7068 8757 811 8.01 0.86
PBSpH6s8 7424 798 7115 151 0.44

Water 12853 12388 11917 1239 047

Brij&@52 (45:45:10) 0.1 NHC1 9798 10787  12.3%2 10.98 129
PBSpH6.s 10511 9741  9.692 9.98 0.46

Water 3551 3B6S B30 37.84 113

Brij®r2 (45:45:10) 0INHCI 25101 26833 28907 269 191
PBSpH68 10838 11512 12150 1150 0.66
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Table 7(1V). Size of niosomes (45:45:10) dispersed at 37°c stored at 45°c for 1 week
(=3

Formulation Medium Size (pm), Ldweek Mear D

nl 2 3 (pm)
Water 11455 10217 11037 1090 0.63
Brij®30 (45:45:10) 0.1 NHC1 11966 12801  13.3% 1212 0.2
PBS pH 6.8 1264 7028  6.828 1.04 0.22
Water 10881 10615 11213 1090 0.30
Brij®52 (45:45:10) 01 N HCL 13415 13678 12960 13.35 0.36
PBSpH 6.8 8437 7965  8.260 8.22 0.24
Water 3247 33156 34.012 34.14 105
Brij®r2 (45:45:10) 0.1 NHC1 24101 20171 22281 22.52 148

PBSpH68  138% 12034 15369 1377 167

EE%?S(M' S ofrcses (U510 cmsaat P sl 5 o 2veds

Formulation Medium

Size (pm), 2rdweek Mean D
nl 2 3

Water. 9171 7203 8187 8.19 0.98

Brij®30 (45:45:10) 0.1 NHC1 12738 13756 14720 13.74 0.99

PBS pH 6.8 7665 6822  7.060 718 043

Water 10012 10721 10416 10.38 0.36

Brij®52 (45:45:10) 01 NHC1L 12544 13121 13506 13.06 048

PBS pH 6.8 7680 77271 8.069 183 0.21

Water 33681 31067 33.144 32.63 138

Brij®72 (45:45:10) 0.1 NHC1 22044 19987 23244 21.76 1.65

PBSpHes 11078 12827 8023 10.64 243
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TaeqV). Treanurtof ssourau esjeie nEMBIRED nosones paaedlinvieley Bintets -

Total Entrapment

%Bn:iosl)%:of Amount of entrapped drug (mg) Amount of free drug (mg) solubilized efficiency dhrecovery
Choi- SM52 2 3 Mean  SD nl 2 B Mean D ?r;ug% (EE)
45:45:10 143594 143594 144609 143932  0.0586  26.7450 26.7495 26.7265  26.7403  0.0122 41.1335 0.0209 97.04
90:0: 10 6.2795  6.3469  6.3727  6.3330 0.0481 423845 41.9990 41.8745 42.0860  0.2659 48.4190 0.0092 91.24
80: 0:20 8.3644 83129 83386  8.3386 0.0258  51.2100 50.8900 51.0500  51.0500  0.1600 59.3886 0.0121 88.63
70: 0:30 8.5006 85263  8.5263  8.5177 0.0149  59.2680 58.6200 58.8387  58.9089  0.3297 67.4266 0.0123 94.61

(ho =¢desed, QR =giiBMR



163

IO, Tearutsaininesein Bty qaesor ) Gt SO o 03
N 37°C

Concentration Total  Entrapment

Suoria{'(;ptf,{ts Amount of entrapped drug (mg) Amount offree drug (mg) SO'HPL'EM efficiency dhrecovery
(mM) nl 2 n3 Mean SD ni 2 3 Mean SD (mg) (EE)
60 8.5006  8.5263  8.5263  8.5177 0.0149  59.2680 58.6200 58.8387  58.9089  0.3297 67.4266 0.0093 96.96
120 6.2253 62185  6.1946  6.2128 0.0161  101.6810 102.7065 100.1759 1015211  1.2729 107.7339 0.0034 88.67
180 6.2019  6.2138  6.2303  6.2153 0.0143 1201006 122.2370 120.3990 1209122  1.1570 127.1275 0.0023 84.42

300 6.1880  6.0916  6.2244  6.1680 0.0686  158.2615 159.2430 156.7133 158.0726  1.2754 164.2406 0.0013 84.03
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Table 1I(IV). Percentage of saquinavir mesylate released from niosomal pellets
dispersed in water

0
Time (1) Amount of drug release (%)

nl 2 3 Mean D
05 68.09 65.13 40.46 57.89 15.17
1 65.13 67.10 60.20 64.14 3.56
2 83.88 13.02 84.87 80.59 6.57
4 95.72 69.08 71,05 18,62 14.85
6 88.81 79.93 75.98 81.58 6.57
8 93.75 48,35 87.83 76.64 24,68
12 95.72 61.18 94.73 83.88 19.66
TaUe]Z(!\g 1P of seopna esyete reesse fiom nosael ees
dymsanQINhyoradniaic &
: Amount of drug release (%)
Time (1) nl 2 3 Mean D
1 2321 14.76 -69.26 -4.26 26.89
2 -66.42 -30.74 -106.15 -53.08 18.87
4 -74.36 -45.98 -147.60 -60.17 20,07
6 -48.82 2441 -143.62 -36.61 17.26
8 2271 -28.95 -14759 -25.83 442

12 -3147 -36.33 -156.11 -36.90 0.80



Table 13(IV). Percentage of saquinavir mesylate released from niosomal pellets
dispersed in 0.IN phosphate buffer pH 6.8

Amount of drug release (%)

Time (h) nl n2 3 Mean D
1 2.29 10.15 6.33 6.26 393
2 1541 17.26 14.75 1581 130
4 61.03 61.23 66.38 62.88 3.03
6 5147 45.23 58.34 51.68 6.56
8 32.28 48.35 40.93 40.52 8,05

12 30.35 21.88 26.96 28.39 175



APPENDIX V
Percentage amount of drug released from proniosomes
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Table 1(V). Percentage of saquinavir mesylate (SQV) released from capsule A (capsule
filled with a mixture of SQV and lactose) in water at 37°c

Percentage drug release

Time (1) nl 2 3 Mean SD
0.17 18.79 16.93 19.69 1847 141
0.33 30.77 36.47 34.60 33.95 2.90
0.50 44,94 53.07 49,88 49.30 4.10

1 72.83 71.35 671.77 70.65 2.60
2 85.85 85.22 82.96 84.68 15
4 90.18 90.95 90.88 90.67 043
6 95.92 94.17 95.32 95.14 0.89
8 97.07 95.40 96.97 96.48 0.94
12 97.98 96.72 98.14 97.62 0.78
24 93.67 97.54 96.81 96.01 2.05

Tdde2\). Racarteopof secunaur resiitmemleA (GEk
E amlIacrcﬂamﬁ"(?teS(M | |

flledwihamiredr S/ aa3re
: Percentage drug release
Time (f) nl 2 3 Mean D
0.17 0 0 0 0 0
033 0 0 0 0 0
0.50 511 1379 1776 18.89 5.74
1 30.67 16,03 2247 23.06 1.34
2 38.23 26.23 33.24 32.56 6.03

4 49.15 34.51 3891 40.86 151
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Table 3(V). Percentage of saquinavir mesylate (SQV) released from capsule A (capsule
filled with a mixture of SQV and lactose) in phosphate buffer pH 6.8 at 3rc

Time (h)

0.17

0.33

0.50
1
2

oo o

[EEN
o

s Wmﬁms%%% Ll

Time (h)

0.17

0.33

0.50
1
2

4
6
8

0~ o

1
2

nl
3.36
584
891
1742
3134
5147
59.65
71.06
92.64
93.85

nl
1311
2473
30.05
37.38
4155
46.90
48.17
52.37
54.92
55.86

Percentage drug release

2

2.14

6.17

10.10
1833
29.32
4233
49.26
51.82
61.90
66.46

2
1181
20.26
28.13
38.10
39.35
44.90
46.20
4142
45.55
51.22

3
2.8
487
.12
16.92
3137
4758
49.29
56.35
75.10
17.66

Mean
2.69
h.88
9.30
17.49
29.68 -
4590
53.29
63.06
85.40
88.23

Percentage drug release

3
1279
2152
28.00
35.09
39.14
45.49
46.98
4493
49.96
4921

Mean
1257
2217
28.73
36.86
40.02
4576
47.12
48.24
50.14
54.10

D
0.59
0.66
116
0.70
115
449
5.86
.93
8.39
.93

BEB(@

D
0.68
231
115
157
134
103
0.9
3.79
4.69
4.29
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Table 5(v). Percentage of saquinavir mesylate (SQV) released from capsule B (capsule
filled with a mixture of recrystallized SQV and lactose) in 0.1N hydrochloric acid at 37°c

Time (0 Percentage drug release

nl 2 3 Mean SD
0.17 0 0 0 0 0
033 0 0 0 0 0
050 1419 11.89 8.64 1157 279
1 1787 1377 1137 1434 329
2 30.74 25.48 2317 26.46 388
4 40.44 U3 32.34 il 4,22

TEUEGM Percentage of saquinavir mesylate (SQV) released from capsule B (capsule
filled with a mixture of recrystallized SQV and lactose) in phosphate buffer pH 6.8 at
37°c

Percentage drug release

Time (1) nl 2 3 Mean SD
0.17 057 0.84 121 083 032
033 2.04 081 3.89 301 092
0.50 3.02 120 6.11 457 152

1 7.20 7,69 11.66 9.3 219
2 16556 2138 1969 1793 157
4 35.05 39.95 28.03 29,66 4,02
6 39.59 42.55 32.44 35,01 352
8 41.38 16.42 3951 40.13 132
12 5581 50.27 52.92 53.19 141
24 60.45 58.21 55.86 5751 247
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Table 7(V). Percentage of saquinavir mesylate (SQV) released from capsule SQV-C
(capsule filled with granules of SQV niosomes prepared from Brij®30: cholesterol:
Simulsol®M52 (mole ratio 70:0:30) and lactose in water at 37°¢

Percentage drug release

Time {r) nl 2 3 Mean SD

0.8 3193 3117 32.50 3155 054

0.17 18,34 42.84 1437 45,59 3.89

033 65.68 57,66 59,58 61.67 567

050 74,09 70.16 72.39 7213 278

1 80.88 71.29 79,63 79.08 254

2 84.88 8353 8362 8421 095

4 87.79 84.72 86.99 86.25 217

6 9061 01,12 89.52 90.87 0.36

iV 0147 84.96 89.3 88.22 461

e O e e B g

InisieV (mierdio 03) atledoe nQINhydodiaicaada 37c
: Percentage drug release

Time (1) nl 2 3 Mean SD

017 5832 7501 70.95 68.40 9.7

033 T4 5T T2 7800 6.29

050 8023 90.59 84.10 85.64 439

1 88.22 04.41 91.24 91.29 3.10

2 91.34 10052 96.64 96.17 461

4 05.15 10284 10029 99.43 39
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Table 9(V). Percentage of saquinavir mesylate (SQV) released from capsule SQV-C
(capsule filled with granules of SQV niosomes prepared from Brij®30: cholesterol:
Simulsol®M52 (mole ratio 70:0:30) and lactose in phosphate buffer pH 6.8 at 3rc

: Percentage drug release
Time () nl 2 3 Mean SD
0.08 3862 2086 2957 2968 888
0.7 68.10 5315 6131 60.85 749
033 79,64 71.99 7813 7659 405
0.50 8763 8739 8830 8784 046
L 9057 91.29 91.29 91,05 042
2 05,75 04,65 0392 0477 092
4 97.22 97.16 07.55 9731 021
6 0881 08.03 08.43 08.42 0.39
v 98.94 05,53 101.45 98,64 207

) Rrepdsgmi i Gl D

90 Wih gares of am><tueof adhpdaxfadas(ndera]o
03) atladoenvag dsrc
: Percentage drug release
Time (1) nl 2 3 Mean D
0.08 26.06 1829 2000 2145 408
0.17 4115 .76 3162 084 649
033 7337 nY 66.02 7054 3%
0.50 5.8 8118 % 8165 397
1 04,07 8169 854 86.43 668
2 97.26 %15 83 ] 578
4 98.39 1230 91,93 9754 523
6 10054 10503 98.14 10157 345

L 94.34 10594 %47 97.92 525
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Table 11(V). Percentage of saquinavir mesylate (SQV) released from capsule SQV-D
(capsule filled with granules of a mixture of SQV and lipid/ surfactants (mole ratio
70:0:30) and lactose in 0.IN hydrochloric acid at 3rc

Percentage drug release

Time {r) nl 2 3 Mean SD
0.17 55.62 43,89 47.95 49.15 5.96
033 80.30 69.59 7301 74,30 547
0.50 88.54 87.42 88.17 88.04 057

1 99.79 96.17 06.48 07.48 2.00
2 10076 10027 10148 100.84 061
4 10016 10102 10089 10069 0.46

Tae Fa(ngeofsac e nesyjete (V) el fromcgme HAD

(@ wih, gares of andure of S/ adl lipd ufedarts (voe 1o
03) et fHesd
: Percentage drug release
Time (1) nl 2 3 Mean SD
0.08 39.80 54,42 40.18 4480 8.33
017 55.96 63.90 5323 57.70 5,54
033 69.86 79.38 68.61 7262 5,89
050 84.85 88.14 79.05 84,01 460
1 90,01 93.76 8631 90.03 372
2 94,07 97.34 9059 94,00 337
4 100.11 99.53 99,61 99.75 032
6 102.32 102.70 100.99 10201 090
L 103.78 10350 99.89 102.39 217
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Table 13V. Area under the curves of dissolution profiles of saquinavir mesylate released

from capsule A, B, SQV-C and SQV-D in water, 0.1N hydrochloric acid and phosphate
bufferpH 6.8 upto 4 h ( =3), Mean (SD)

AUC (6h)  Medium sovc SQV_DFormulanon , :
n! 32011 36373 296.82 153,59
2 Water 308.93 357.26 298.89 141.22
314.46 330.43 291.83 145,58
Mean (SD) 31450 (5.50) 35048 (17.66) 29584 (3.63) 14880 (4.23)
n! 348.35 378.32 13787 10468
2 OINHCL 97 37161 90.47 86.84
365.55 375,03 11154 7850
Mean (SD) 365.00(16.51) 37499 (3.35) 11329 (23.75)  90.01 (1338)
n! 341.80 331.98 116,05 66.73
2 PBSPHOS 53344 350.26 10481 78.46
338.28 317.78 11117 69.19
Mean (SD) 337.85 (419) 33334 (1628) 11068 (5.63) 7146 (6.19)

AUC = Area under the curve, A= capsule filled with a physical mixture of SQV and lactose, B =

capsule filled with a physical mixture of R-SQV and lactose, SQV-C = capsule filled with SQV-
NL and SQV-D = capsule filled with SQV-AL
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Table 14(V). Area under the curves of dissolution profiles of saquinavir mesylate

released from capsule A, B, SQV-C and SQV-D in water, 0.IN hydrochloric acid and
phosphate buffer pH 6.8 up to 12 h ( =3), Mean (SD)

AUC 24h Medium Formulation
SQV-C SQV-D A B
n! 104478 1151.30 1066.01 563.77
2 Water 101301 119152 1057.82 517.86
102725 1101.34 106055 519.74
Mean (D) 102834 (15.91) 114805 (45.18) 106146 (4.17) 533.79 (25.98)
n! NA NA NA
2 0INHC NA NA NA NA
3 NA NA NA NA
Mean (SD) NA NA NA NA
n! 112628 1140.82 685.28 416.73
2. PBSPHBS 40756 116176 582.93 443,32
3 112548 111035 577.79 386.49
Mean (SD)

1119.77(10.58) 113764 (2585) 61533 (60.63) 41551 (28.44)

AUC = Area under the curve, NA = not applicable, A= capsule filled with a physical mixture of
SQV and lactose, B = capsule filled with a physical mixture of R-SQV and lactose, SQV-C =
capsule filled with SQV-NL and SQV-D = capsule filled with SQV-AL
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Table 15(V). Area under the curves of dissolution profiles of saquinavir mesylate
released from capsule A, B, SQV-C and SQV-D in water, 0.IN hydrochloric acid and

phosphate buffer pH 6.8 up to 24 h ( =3), Mean (SD)

AUC 24h  Medium

SQV-C

] NA
Water NA

NA

Mean (SD) NA
] NA

2 0.INHC1 NA

NA

Mean (SD) NA
] NA

2 PBS pH6.8 NA

NA

Mean (SD) NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Formulation
SQV-D

A B
221595 1228.46
2223.39 1134.48
223023 1114.74

2023.19(7.14)  1159.23 (60.77)

NA NA

NA NA

NA NA

NA NA
1804.23 1114.29
1593.09 1094.21
1497.95 1039.20

1631.76(156.76) 108257 (38.87)

AUC = Area under the curve, NA = not applicable, A= capsule filled with a physical mixture of
SQV and lactose, B = capsule filled with a physical mixture of R-SQV and lactose, SQV-C =
capsule filled with SQV-NL and SQV-D = capsule filled with SQV-AL



Table 16 Al NS QT NTETTe
(@R ilédV\mSQv L) 303216[25 ¢ fors WThS
Time mg per capsule
(month) nl 2 3 Mean
0 8.70 8.76 8.73 8.73
1 9.01 8.74 871 8.82
2 8.33 8.65 841 8.46
3 7.65 798 7.98 187
4 5.78 5.64 5.90 5.7
rable 16(v). FACHB0RONSECLIA B3R T iEt NGBR3
(@R [‘Edeh squ-nw) S0Eldtesec for 4
Time mg per capsule
(month) nl n2 3 Mean
0 8.70 8.76 8.73 8.73
1 8.66 8.66 8.48 8.60
2 7.39 -7.52 7.55 7.49
3 71.33 1.65 1.64 7.54
4 591 5.74 5.64 5.76
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Cﬂ.bSQV-C

SD
0.03
0.17
0.17
0.19
013

:H.bSQV-C

SD
0.03
0.10
0.08
0.18
0.14
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