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ANNEXURE A 

Sodium hydroxide (18%) buffered solution was prepared according to the following 

formula:   

Compound    Quantity 

NaOH    18.0 g 

Deionized water  ad  100 ml 

Method: 

1. Weigh the exact amount of Sodium hydroxide powder on a calibrated balance.  

2. Add the powder to a Class A calibrated glass volumetric vase. 

3. Fill to volume with deionised water. 

4. An exothermic reaction takes places, do not put cap on to tight.  Leave to cool. 

5. Fill up to final volume.  

6. Shake well and use within 24 hours.  
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ANNEXURE B 
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ANNEXURE C 

Table C1:  Viscosity values obtained for Carbopol® 934P emulgel preparations at 

stability points 24 hours, 72 hours, seven days and 28 days.    

Thickening agent Concentration Stability point 
Plastic viscosity 

(CP) Yield stress (Pa) 
Carbopol® 934P 0.10% 24 Hours 34.7 0.61 

  
72 Hours 37.2 0.31 

  
7 Days 45.8 0.77 

  
28 Days 9.37 0.5 

Carbopol® 934P 0.10%(PG) 24 Hours 35.6 0.54 

  
72 Hours 38.2 0.32 

  
7 Days 43.3 0.53 

  
28 Days 55.7 0.97 

Carbopol® 934P 0.20% 24 Hours 1336 26.8 

  
72 Hours 1286 28.8 

  
7 Days 566.5 25.4 

  
28 Days 179.8 7.91 

Carbopol® 934P 0.20%(PG) 24 Hours 1235 26 

  
72 Hours 692.2 28.7 

  
7 Days 658.6 28.3 

  
28 Days 655.8 31.2 

Carbopol® 934P 0.30% 24 Hours Out of range Out of range 

  
72 Hours Out of range Out of range 

  
7 Days Out of range Out of range 

  
28 Days 2840 58.1 

Carbopol® 934P 0.30%(PG) 24 Hours Out of range Out of range 

  
72 Hours Out of range Out of range 

  
7 Days Out of range Out of range 
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Table C2:  Viscosity values obtained for XG emulgel preparations at stability points 

24 hours, 72 hours, seven days and 28 days.    

Thickening agent Concentration Stability point Plastic viscosity Yield stress 
Xanthan gum 1.00%A 24 Hours 197.2 39.2 

    72 Hours 190.6 39.4 
    7 Days 190.8 38.7 
    28 Days 176.7 36.8 

Xanthan gum 1.00%A(PG) 24 Hours 226.7 51.6 
    72 Hours 228.6 52.6 
    7 Days 235.2 53.3 
    28 Days 239.2 54.2 

Xanthan gum 1.50%A 24 Hours 337.6 51.5 
    72 Hours 510.2 49.3 
    7 Days 340.3 50 
    28 Days 342.8 39 

Xanthan gum 1.50%A(PG) 24 Hours 1151 64.5 
    72 Hours 1172 64.6 
    7 Days 1172 65.5 
    28 Days 1127 62.1 

Xanthan gum 2.00%A 24 Hours 2009 62.5 
    72 Hours 2037 64.9 
    7 Days 2172 57.1 
    28 Days 1289 56.2 

Xanthan gum 2.00%A(PG) 24 Hours 24651 49.2 
    72 Hours Out of range Out of range 
    7 Days 17199 75.6 
    28 Days Out of range Out of range 

Xanthan gum 1.00%B 24 Hours 180.4 44.8 
    72 Hours 194.2 40.1 
    7 Days 193.6 43.4 
    28 Days 183.1 41.2 

Xanthan gum 1.00%B(PG) 24 Hours 222 54.9 

  
72 Hours 222.9 53.5 

  
7 Days 214.7 52.6 

  
28 Days 222.7 55.9 

Xanthan gum 1.50%B 24 Hours 312 52.5 

  
72 Hours 222.9 53.5 

  
7 Days 525.2 59.9 

  
28 Days 285.7 48.2 

Xanthan gum 1.50%B(PG) 24 Hours 501.3 57.9 

  
72 Hours 222.9 53.5 

  
7 Days 319.6 52.6 

  
28 Days 493.1 57.8 

Xanthan gum 2.00%B 24 Hours 1248 68.6 

  
72 Hours 1286 67 

  
7 Days 1939 62.7 

  
28 Days 1175 58.3 

Xanthan gum 2.00%B(PG) 24 Hours 10779 97.1 

  
72 Hours Out of range Out of range 

  
7 Days Out of range Out of range 

  
28 Days 8764 95.7 
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Table C3:  Viscosity values obtained for HPMC emulgel preparations at stability 

points 24 hours, 72 hours, seven days and 28 days.    

Thickening agent Concentration Stablity point Plastic viscosity Yield stress 
HPMC 2.00%A 24 Hours 784.7 2.09 

    72 Hours 684.8 1.83 
    7 Days 430.4 1.28 
    28 Days Out of range Out of range 

HPMC 2.00%A(PG) 24 Hours 1265 1.99 
    72 Hours 1299 2.1 
    7 Days 1142 1.99 
    28 Days Out of range Out of range 

HPMC 3.00%A 24 Hours 4210 4.04 
    72 Hours 3666 3.21 
    7 Days 2638 2.15 
    28 Days Out of range Out of range 

HPMC 3.00%A(PG) 24 Hours 8731 8 

  
72 Hours 8790 7.45 

    7 Days 7928 6.53 
    28 Days Out of range Out of range 

HPMC 2.00%B 24 Hours 1174 1.54 
    72 Hours 1010 1.29 
    7 Days 586.7 0.61 
    28 Days Out of range Out of range 

HPMC 2.00%B(PG) 24 Hours 1665 2.8 
    72 Hours 1627 2.44 
    7 Days 1508 1.43 
    28 Days Out of range Out of range 

HPMC 3.00%B 24 Hours 5689 2.83 
    72 Hours 4515 4.29 
    7 Days 3319 2.43 
    28 Days Out of range Out of range 

HPMC 3.00%B(PG) 24 Hours 9632 5.2 
    72 Hours 9396 11.9 
    7 Days 8176 5.93 
    28 Days Out of range Out of range 
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ANNEXURE D 
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ANNEXURE E 
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ANNEXURE F 

Table F1A:  Particle size values measured during the preservative efficacy test.  

Duplicate readings at t = 48 hours (without added organisms) and repeated after 28 

days (for Pheroid® formulas with added Pseudomonas auruginosa, Escherichia coli 

and Staphylococcus aureus).  D (0.9) represents 90% of the particle size range.  

  

Formulation excipient tested  Particle size D (0.9) 
  L1 L2 AVE STDEV 

Pheroid 0% - 48 H 0.262 0.281 0.272 0.013  
28 Days – P. aeruginosa 0.267 0.267 0.267  0.000 

28 Days - E.coli 0.267 0.267 0.267  0.000 
28 Days – S.aureus 0.267 0.267 0.267  0.000 

Pheroid + PG 10% -48 H 0.796 0.794 0.795  0.001 
28 Days – P. aeruginosa 2.847 2.866 2.857  0.013 

28 Days - E.coli 2.208 2.223 2.216  0.011 
28 Days – S.aureus 2.640 4.742 3.691  1.486 

MBH 0.1% - 48 H 0.259 0.259 0.259  0.000 
28 Days – P. aeruginosa 0.260 0.265 0.263  0.004 

28 Days - E.coli 0.260 0.260 0.260  0.000 
28 Days – S.aureus 0.276 0.263 0.270  0.009 

MBH 0.1% + PG10% - 48 H 0.261 0.262 0.262  0.001 
28 Days – P. aeruginosa 0.259 0.259 0.259  0.000 

28 Days - E.coli 0.260 0.260 0.260  0.000 
28 Days – S.aureus 0.260 0.260 0.260  0.000 
EHB 0.15% - 48 H 0.259 0.262 0.261  0.002 

28 Days – P. aeruginosa 0.260 0.261 0.261  0.001 
28 Days - E.coli 0.260 0.260 0.260  0.000 

28 Days – S.aureus 0.260 0.260 0.260  0.000 
EHB 0.15% + PG 10% - 48 H 0.259 0.259 0.259  0.000 

28 Days – P. aeruginosa 0.260 0.260 0.260  0.000 
28 Days - E.coli 0.260 0.261 0.261  0.000 

28 Days – S.aureus 0.260 0.260 0.260  0.001 
PHB 0.015%  - 48 H 0.262 0.262 0.262  0.000 

28 Days – P. aeruginosa 0.260 0.260 0.260  0.000 
28 Days - E.coli 0.260 0.260 0.260  0.000 

28 Days – S.aureus 0.261 0.261 0.261  0.000 
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Table F1B:  Particle size values measured during the preservative efficacy test.  

Duplicate readings at t = 48 hours (without added organisms) and repeated after 28 

days (for Pheroid® formulas with added Pseudomonas auruginosa, Escherichia coli 

and Staphylococcus aureus).  D (0.9) represents 90% of the particle size range 

Formulation excipient tested  Particle size D (0.9) 

  L1 L2 AVE STDEV 
PHB 0.015% + 10% - 48 H 0.267 0.267 0.267  0.000 
28 Days – P. aeruginosa 0.343 0.340 0.342  0.002 

28 Days - E.coli 0.266 0.268 0.267  0.001 
28 Days – S.aureus 0.331 0.330 0.331  0.001 
BHB 0.03% - 48 H 0.260 0.295 0.278  0.025 

28 Days – P. aeruginosa 0.259 0.259 0.259  0.000 
28 Days - E.coli 0.259 0.259 0.259  0.000 

28 Days – S.aureus 0.259 0.259 0.259  0.000 

BHB 0.03% + PG 10% - 48 H 
0.268 0.267 0.268  0.001 

28 Days – P. aeruginosa 0.917 0.884 0.901  0.023 
28 Days - E.coli 0.268 0.267 0.268  0.001 

28 Days – S.aureus 0.927 1.036 0.982  0.077 
NIPASEPT 0.175% - 48 H 0.259 0.260 0.260  0.001 
28 Days – P. aeruginosa 0.259 0.259 0.259  0.000 

28 Days - E.coli 0.272 0.268 0.270  0.003 
28 Days – S.aureus 0.277 0.269 0.273  0.006 

NIPASEPT + PG 10% - 48 H 0.259 0.259 0.259  0.000 
28 Days – P. aeruginosa 0.260 0.260 0.260  0.000 

28 Days - E.coli 0.259 0.259 0.259  0.000 
28 Days – S.aureus 0.260 0.260 0.260  0.000 

NIPASTAT 0.175% - 48 H 0.258 0.258 0.258  0.000 
28 Days – P. aeruginosa 0.260 0.260 0.260  0.000 

28 Days - E.coli 0.261 0.288 0.275  0.019 
28 Days – S.aureus 0.262 0.265 0.264  0.002 

NIPAST 0.175% + PG 10% - 48 
H  0.259 0.259 0.259  0.000 

28 Days – P. aeruginosa 0.260 0.260 0.260  0.000 
28 Days - E.coli 0.260 0.260 0.260  0.000 

28 Days – S.aureus 0.260 0.260 0.260  0.000 
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Table F2:  pH values measured during the preservative efficacy test.  Readings at  

t = 48 hours (without added organisms) and repeated after 28 days (for Pheroid® 

formulas with added Pseudomonas auruginosa, Escherichia coli and Staphylococcus 

aureus). 

Formulation excipient tested  pH Formulation excipient tested  pH 

Pheroid 0% - 48 H 6.608 PHB 0.015% + 10%- 48 H 6.278 

28 Days – P. aeruginosa 5.116 28 Days – P. aeruginosa 4.826 

28 Days - E.coli 5.308 28 Days - E.coli 5.044 

28 Days – S.aureus 5.250 28 Days – S.aureus 5.014 

Pheroid + PG 10%- 48 H 6.759 BHB 0.03%- 48 H 6.323 

28 Days – P. aeruginosa 4.908 28 Days – P. aeruginosa 4.932 

28 Days - E.coli 5.008 28 Days - E.coli 5.081 

28 Days – S.aureus 4.893 28 Days – S.aureus 5.013 

MBH 0.1%- 48 H 5.957 BHB 0.03% + PG 10%- 48 H 6.358 

28 Days – P. aeruginosa 4.924 28 Days – P. aeruginosa 4.986 

28 Days - E.coli 4.923 28 Days - E.coli 4.986 

28 Days – S.aureus 5.124 28 Days – S.aureus 4.948 

MBH 0.1% + PG10%- 48 H 6.594 NIPASEPT 0.175%- 48 H 6.185 

28 Days – P. aeruginosa 4.858 28 Days – P. aeruginosa 5.278 

28 Days - E.coli 4.928 28 Days - E.coli 5.427 

28 Days – S.aureus 5.050 28 Days – S.aureus 5.265 

EHB 0.15%- 48 H 6.215 NIPASEPT + PG 10%- 48 H 6.185 

28 Days – P. aeruginosa 5.317 28 Days – P. aeruginosa 5.361 

28 Days - E.coli 5.367 28 Days - E.coli 5.446 

28 Days – S.aureus 5.284 28 Days – S.aureus 5.471 

EHB 0.15% + PG 10%- 48 H 6.041 NIPASTAT 0.175%- 48 H 6.144 

28 Days – P. aeruginosa 4.700 28 Days – P. aeruginosa 5.547 

28 Days - E.coli 4.853 28 Days - E.coli 5.605 

28 Days – S.aureus 4.919 28 Days – S.aureus 5.444 

PHB 0.015% - 48 H 6.187 NIPAST 0.175% + PG 10% - 48 H 6.281 

28 Days – P. aeruginosa 5.062 28 Days – P. aeruginosa 5.423 

28 Days - E.coli 5.024 28 Days - E.coli 5.400 

28 Days – S.aureus 5.157 28 Days – S.aureus 5.434 
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Table F3A:  Particle size values measured during the preservative efficacy test.  

Duplicate readings at t = 48 hours without added organisms and repeated after 28 

days for Pheroid® formulas with added Candida albicans and Aspergillus brasilliensis.  

D (0.9) represents 90% of the particle size range.  

  

Formulation excipient tested Particle size D (0.9) 

  L1 L2 AVE SD 

Pheroid 0% - 48 H 0.270 0.270 0.270 0.000 

28 Days – C. albicans 0.262 0.263 0.263 0.001 

28 Days – A. brasilliensis 0.261 0.262 0.262 0.001 

Pheroid + PG 10%- 48 H 1.026 1.024 1.025 0.001 

28 Days – C. albicans 2.092 1.756 1.924 0.238 

28 Days – A. brasilliensis 0.364 0.351 0.358 0.009 

MBH 0.1%- 48 H 0.260 0.263 0.262 0.002 

28 Days – C. albicans 0.260 0.291 0.276 0.022 

28 Days – A. brasilliensis 0.264 0.308 0.286 0.031 

MBH 0.1% + PG10%- 48 H 0.258 0.258 0.258 0.000 

28 Days – C. albicans 0.260 0.261 0.261 0.001 

28 Days – A. brasilliensis 0.259 0.259 0.259 0.000 

EHB 0.15%- 48 H 0.258 0.258 0.258 0.000 

28 Days – C. albicans 0.259 0.259 0.259 0.000 

28 Days – A. brasilliensis 0.259 0.259 0.259 0.000 

EHB 0.15% + PG 10%- 48 H 0.257 0.257 0.257 0.000 

28 Days – C. albicans 0.259 0.258 0.259 0.001 

28 Days – A. brasilliensis 0.259 0.259 0.259 0.000 

PHB 0.015% - 48 H- 48 H 0.261 0.261 0.261 0.000 

28 Days – C. albicans 0.267 0.275 0.271 0.006 

28 Days – A. brasilliensis 0.262 0.269 0.266 0.005 
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Table F3B:  Particle size values measured during the preservative efficacy test.  

Duplicate readings at t = 48 hours without added organisms and repeated after 28 

days for Pheroid® formulas with added Candida albicans and Aspergillus brasilliensis.  

D (0.9) represents 90% of the particle size range 

Formulation excipient tested Particle size D (0.9) 

  L1 L2 AVE SD 

PHB 0.015% + 10%- 48 H 0.273 0.272 0.273 0.001 

28 Days – C. albicans 0.279 0.283 0.281 0.003 

28 Days – A. brasilliensis 0.277 0.276 0.277 0.001 

BHB 0.03%- 48 H 0.261 0.261 0.261 0.000 

28 Days – C. albicans 0.273 0.302 0.288 0.021 

28 Days – A. brasilliensis 0.262 0.262 0.262 0.000 

BHB 0.03% + PG 10%- 48 H 0.266 0.266 0.266 0.000 

28 Days – C. albicans 0.270 0.270 0.270 0.000 

28 Days – A. brasilliensis 0.270 0.269 0.270 0.001 

NIPASEPT 0.175%- 48 H 0.256 0.255 0.256 0.001 

28 Days – C. albicans 0.259 0.259 0.259 0.000 

28 Days – A. brasilliensis 0.258 0.259 0.259 0.001 

NIPASEPT + PG 10%- 48 H 0.257 0.257 0.257 0.000 

28 Days – C. albicans 0.259 0.259 0.259 0.000 

28 Days – A. brasilliensis 0.259 0.259 0.259 0.000 

NIPASTAT 0.175%- 48 H 0.257 0.258 0.258 0.001 

28 Days – C. albicans 0.259 0.258 0.259 0.001 

28 Days – A. brasilliensis 0.258 0.258 0.258 0.000 

NIPAST 0.175% + PG 10% - 48 H 0.256 0.256 0.256 0.000 

28 Days – C. albicans 0.258 0.257 0.258 0.001 

28 Days – A. brasilliensis 0.261 0.258 0.260 0.002 
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Table F4:  pH values measured during the preservative efficacy test.  Duplicate 

readings at t = 48 hours (without added organisms) and repeated after 28 days (for 

Pheroid® formulas with added Candida albicans and Aspergillus brasilliensis).   

Formulation excipient tested  pH Formulation excipient tested  pH 

Pheroid 0% - 48 H 6.857 PHB 0.015% + 10%- 48 H 6.278 

28 Days – C. albicans 5.178 28 Days – C. albicans 5.271 

28 Days – A. brasilliensis 5.231 28 Days – A. brasilliensis 5.128 

Pheroid + PG 10%- 48 H 6.709 BHB 0.03%- 48 H 6.770 

28 Days – C. albicans 5.123 28 Days – C. albicans 4.878 

28 Days – A. brasilliensis 5.243 28 Days – A. brasilliensis 5.411 

MBH 0.1%- 48 H 6.431 BHB 0.03% + PG 10%- 48 H 6.641 

28 Days – C. albicans 5.614 28 Days – C. albicans 4.444 

28 Days – A. brasilliensis 5.504 28 Days – A. brasilliensis 5.078 

MBH 0.1% + PG10%- 48 H 6.342 NIPASEPT 0.175%- 48 H 6.362 

28 Days – C. albicans 5.213 28 Days – C. albicans 4.959 

28 Days – A. brasilliensis 5.279 28 Days – A. brasilliensis 5.269 

EHB 0.15%- 48 H 6.077 NIPASEPT + PG 10%- 48 H 6.185 

28 Days – C. albicans 5.130 28 Days – C. albicans 4.922 

28 Days – A. brasilliensis 5.134 28 Days – A. brasilliensis 5.031 

EHB 0.15% + PG 10%- 48 H 6.564 NIPASTAT 0.175%- 48 H 6.517 

28 Days – C. albicans 4.840 28 Days – C. albicans 5.089 

28 Days – A. brasilliensis 4.913 28 Days – A. brasilliensis 5.347 

PHB 0.015% - 48 H- 48 H 6.187 
NIPAST 0.175% + PG 10% - 48 

H 6.543 

28 Days – C. albicans 5.469 28 Days – C. albicans 5.109 

28 Days – A. brasilliensis 5.297 28 Days – A. brasilliensis 4.843 
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ANNEXURE G 

 



 

 

271 

 

 



 

 

272 

 



 

 

273 

 



 

 

274 

 



 

 

275 

 



 

 

276 

 



 

 

277 

 



 

 

278 

 



 

 

279 

 



 

 

280 

 



 

 

281 

 



 

 

282 

 



 

 

283 

 



 

 

284 

ANNEXURE H 

Table H1:  Particle size and pH values measured for the individual Pheroid® formula 

(without preservatives added) at t = 48 hours (without added organisms) and 

repeated after 28 days (for Pheroid® formulas with added Pseudomonas aeruginosa, 

Staphylococcus aureus, Eschiricia coli, Candida albicans and Aspergillus 

brasilliensis).  D(0.9) represents 90% of the particle range.  

Formulation excipient 
tested  

Particle size  
D (0.9) 

Formulation excipient 
tested  pH 

Pheroid® (48 H) 0.266 Pheroid® (48 H) 6.281 

Pheroid® (28 Days)   Pheroid® (28 Days)   

P.aeruginosa 291.917 P.aeruginosa 5.423 

S.aureus 0.265 S.aureus 5.400 

E.coli 0.290 E.coli 5.434 

C.albicans 348.133 C.albicans 5.109 

A.brasilliensis 266.658 A.brasilliensis 4.843 
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ANNEXURE I 
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Table I1:  Particle size values for each individual component of the Pheroid® formula 

(sample A – F).  Average readings at t = 48 hours (without added organisms) and 

repeated after 28 days (for Pheroid® formulas kept at 4°C and with added organisms) 

and tested for preservative efficacy.  D (0.9) represents 90% of the particle size 

range. 

  

Formulation excipient 
tested 

Particle size  
D (0.9) 

Formulation excipient 
tested 

Particle size  
D (0.9) 

  AVE   AVE 
Sample A (48 H) 0.279 Sample D (48 H) 0.269 

Sample A (28 Days)   Sample D (28 Days)   
4 °C 0.276 4 °C 0.270 

P.aeruginosa 0.275 P.aeruginosa 0.270 
S.aureus 0.275 S.aureus 0.270 

E.coli 0.274 E.coli 0.271 
C.albicans 0.277 C.albicans 0.271 

A.brasilliensis 0.275 A.brasilliensis 0.271 
Sample B (48 H) 0.275 Sample E (48 H) 0.277 

Sample B (28 Days)   Sample E (28 Days)   
4 °C 0.272 4 °C 0.275 

P.aeruginosa 0.272 P.aeruginosa 0.275 
S.aureus 0.272 S.aureus 0.274 

E.coli 0.275 E.coli 0.275 
C.albicans 0.272 C.albicans 0.275 

A.brasilliensis 0.272 A.brasilliensis 0.276 
Sample C (48 H) 91.886 Sample F(48 H) 2.739 

Sample C (28 Days)   Sample F (28 Days)   
4 °C 122.917 4 °C 2.697 

P.aeruginosa 177.156 P.aeruginosa 3.409 
S.aureus 157.524 S.aureus 2.609 

E.coli 162.157 E.coli 2.505 
C.albicans 134.457 C.albicans 2.620 

A.brasilliensis 120.739 A.brasilliensis 2.590 



 

 

301 

Table I2:  pH values for each individual component of the Pheroid® formula (sample 

A – F).  Readings at t = 48 hours (without added organisms) and repeated after 28 

days (for Pheroid® formulas kept at 4°C and with added organisms) and tested for 

preservative efficacy. 

Formulation excipient 
tested pH 

Formulation excipient 
tested pH 

Sample A (48 H) 6.876 Sample D (48 H) 6.535 

Sample A (28 Days)   Sample D (28 Days)   

4 °C 7.161 4 °C 6.572 

P.aeruginosa 5.307 P.aeruginosa 5.788 

S.aureus 6.212 S.aureus 5.503 

E.coli 5.909 E.coli 5.118 

C.albicans 5.855 C.albicans 5.550 

A.brasilliensis 5.525 A.brasilliensis 4.957 

Sample B (48 H) 6.904 Sample E (48 H) 6.674 

Sample B (28 Days)   Sample E (28 Days)   

4 °C 6.641 4 °C 6.476 

P.aeruginosa 5.764 P.aeruginosa 5.307 

S.aureus 6.290 S.aureus 6.490 

E.coli 6.043 E.coli 5.513 

C.albicans 5.471 C.albicans 5.299 

A.brasilliensis 5.457 A.brasilliensis 5.130 

Sample C (48 H) 7.203 Sample F(48 H) 6.592 

Sample C (28 Days)   Sample F (28 Days)   

4 °C 6.883 4 °C 6.506 

P.aeruginosa 5.601 P.aeruginosa 5.648 

S.aureus 5.941 S.aureus 5.920 

E.coli 5.914 E.coli 5.708 

C.albicans 5.421 C.albicans 5.766 

A.brasilliensis 4.779 A.brasilliensis 5.393 
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ANNEXURE J 
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