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APPENDIX A 

 

The raw data of viscosity-average molecular weight ( vΜ ) of chitosan were  

 determined by dilute-solution no 2 and 3. 

 

Table 1 Dilute-solution viscosity data and calculated parameters for chitosan solution 

at 25.0 + 0.1°C (Run No.2) 

Concentration

(g/dl) 

Flow-time 

(s) 
ηrel ηsp 

ηred 

(dl/g) 

ηinh 

(dl/g) 

0.000 373.76 - - - - 

0.015 441.19 1.1804 0.1804 12.0273 11.0574 

0.030 518.72 1.3878 0.3878 12.9281 10.9250 

0.045 614.57 1.6443 0.6443 14.3176 11.0513 

0.060 703.56 1.8824 0.8824 14.7064 10.5423 

0.075 812.50 2.1739 1.1739 15.6514 10.3534 

 
Figure 1 The reduced viscosity, ηred, and inherent viscosity, ηinh, against 

concentration. (Run No.2). 
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                                  gdlcinhcred /45.11)()(][ 00 == == ηηη  

  

From Table 1 and Figure 1, the value of [η] is estimated as 11.45 dl/g, 

Therefore,  

                                             
a
vMK=][η  

                                               gdlK /10 x 8.93 -4=  

                                                0.71=a  

                                              gdl /11.45][ =η  

                                        
71.04-10 x 8.9311.45 vM=  

510 x 6.03=vM  
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Table 2 Dilute-solution viscosity data and calculated parameters for chitosan solution 

at 25.0 + 0.1°C (Run No.3) 

 

Concentration

(g/dl) 

Flow-time 

(s) 

ηrel ηsp ηred 

(dl/g) 

ηinh 

(dl/g) 

0.000 375.20 - - - - 

0.015 445.29 1.1868 0.1868 12.4538 11.4178 

0.030 527.48 1.4059 0.4059 13.5288 11.3551 

0.045 619.73 1.6517 0.6517 14.4829 11.1517 

0.060 720.14 1.9193 0.9193 15.3225 10.8664 

0.075 834.22 2.2234 1.2234 16.3120 10.6538 

 

 
 

Figure 2 Graphs of reduced viscosity, ηred, and inherent viscosity, ηinh, against 

concentration. (Run No. 3). 
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From Table 2 and Figure 2 the value of [η] is estimated as 11.45 dl/g. 

Therefore: 

                                             a
vMK=][η  

                                               gdlK /10 x 8.93 -4=  

                                                0.71=a  

                                             gdl /11.45][ =η  

                                       
71.04-10 x 8.9311.45 vM=  

510 x 6.03=vM  
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APPENDIX B 

 

The raw data of assay validation reports. 
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Figure 1 Calibration curve of standard vancomycin in Tears Naturale IITM no. 2 and 3 

(From left to right). 
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Figure 2 Calibration curve of standard vancomycin in Tears Naturale IITM no. 4 and 5 

(From left to right). 
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Calibration standard vancomycin in

0.1 % chitosan
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Figure 3 Calibration curve of standard vancomycin in 0.1% chitosan no. 2 and 3 (from 

left to right). 
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Figure 4 Calibration curve of standard vancomycin in 0.1% chitosan no. 4 and 5 (from 

left to right). 
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Calibration standard vancomycin in
0.3 % chitosan
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Figure 5 Calibration curve of standard vancomycin in 0.3% chitosan no. 2 and 3 (from 

left to right). 
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Figure 6 Calibration curve of standard vancomycin in 0.3% chitosan no. 4 and 5 (from 

left to right). 
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0.9% sodium chloride solution
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Figure 7 Calibration curve of standard vancomycin in 0.9% sodium chloride no. 2 and 

3 (from left to right). 
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Figure 8 Calibration curve of standard vancomycin in 0.9% sodium chloride no. 4 and 

5 (from left to right). 
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Table  1  Interday assay validation of standard vancomycin in Tears Naturale IITM 

 

 

Standard 

vancomycin 

concentration 

(µg/ml) 

 

Calculated concentration (µg/ml) 

 

day 1 day 2 day 3 day 4 day 5 Mean S.D. %CV 

100 101.2 102.91 103.38 99.40 101.03 101.58 1.60 1.60 

175 180.73 171.71 178.80 175.00 180.00 177.38 3.94 2.21 

212.5 219.10 218.68 220.43 219.10 219.32 219.32 0.66 0.30 

     Average %CV = 1.37  

 

 
Table  2  Interday assay validation of standard vancomycin  in 0.1% chitosan 

 

 

Standard 

vancomycin 

concentration 

(µg/ml) 

 

Calculated concentration (µg/ml) 

 

day 1 day 2 day 3 day 4 day 5 Mean S.D. %CV 

100 103.28 103.92 99.48 103.41 103.71 102.76 1.85 1.80 

175 175.08 174.0 174.65 173.71 172.34 173.96 1.05 0.60 

212.5 207.77 208.97 206.49 208.88 211.83 208.79 1.98 0.95 

     Average %CV = 1.12  
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Table  3  Interday assay validation of standard vancomycin  in 0.3% chitosan 

 

 

Standard 

vancomycin 

concentration 

(µg/ml) 

 

Calculated concentration (µg/ml) 

 

day 1 day 2 day 3 day 4 day 5 Mean S.D. %CV 

100 101.91 104.69 100.24 104.18 104.5 103.10 1.95 1.89 

175 175.85 174.77 175.41 174.48 173.11 174.72 1.05 0.60 

212.5 207.81 211.05 208.17 210.54 213.53 212.20 2.33 1.11 

     Average %CV = 1.20  

 

 

Table  4  Interday assay validation of standard vancomycin  in 0.9% sodium chloride 

 

 

Standard 

vancomycin 

concentration 

(µg/ml) 

 

Calculated concentration (µg/ml) 

 

day 1 day 2 day 3 day 4 day 5 Mean S.D. %CV 

100 101.55 102.65 104.55 100.03 104.55 102.67 1.96 1.90 

175 175.06 172.35 176.02 175.66 178.55 175.53 2.22 1.26 

212.5 213.50 216.50 212.00 213.00 213.00 213.60 1.71 0.80 

     Average %CV = 1.32  
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Table 5 Intraday assay validation of standard vancomycin in Tears Naturale IITM 

 
No. Conc (μg/ml) Vancomycin. 

(absorbance) 
Conc (μg/ml) Accuracy (%) 

1 100 0.389 98.85 98.85 
2 100 0.389 98.85 98.85 
3 100 0.393 99.87 99.87 
4 100 0.381 96.79 96.79 
5 100 0.387 98.33 98.33 
6 100 0.384 97.56 97.56 
7 100 0.375 95.26 95.26 
8 100 0.379 96.28 96.28 
9 100 0.380 96.54 96.54 

10 100 0.386 98.08 98.08 
 Mean  97.64  
 SD  1.45  
 %CV  1.49  

1 175 0.690 176.03 100.59 
2 175 0.689 175.77 100.44 
3 175 0.695 177.31 101.32 
4 175 0.697 177.82 101.61 
5 175 0.692 176.54 100.88 
6 175 0.696 177.56 101.46 
7 175 0.689 175.77 100.44 
8 175 0.698 178.08 101.76 
9 175 0.697 177.82 101.61 

10 175 0.688 175.51 100.29 
 Mean  176.82  
 SD  0.57  
 %CV  0.32  

1 212.5 0.840 214.49 100.94 
2 212.5 0.845 215.77 101.54 
3 212.5 0.838 213.97 100.69 
4 212.5 0.839 214.23 100.81 
5 212.5 0.841 214.74 101.05 
6 212.5 0.847 216.28 101.78 
7 212.5 0.845 215.77 101.54 
8 212.5 0.846 216.03 101.66 
9 212.5 0.847 216.28 101.78 

10 212.5 0.839 214.23 100.81 
 Mean  215.18  
 SD  0.43  
 %CV  0.20  

 
 Average %CV = 0.67 
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Table 6 Intraday assay validation of standard vancomycin in 0.1% chitosan 

 
No. Conc (μg/ml) Vancomycin. 

(absorbance) 
Conc (μg/ml) Accuracy (%) 

1 100 0.385 98.54 98.54 
2 100 0.386 98.79 98.79 
3 100 0.377 96.49 96.49 
4 100 0.387 99.05 99.05 
5 100 0.388 99.31 99.31 
6 100 0.390 99.82 99.82 
7 100 0.388 99.31 99.31 
8 100 0.390 99.82 99.82 
9 100 0.384 98.28 98.28 

10 100 0.386 98.79 98.79 
 Mean  98.82  
 SD  0.97  
 %CV  0.98  

1 175 0.684 175.21 100.12 
2 175 0.685 175.46 100.26 
3 175 0.670 171.62 98.07 
4 175 0.675 172.90 98.80 
5 175 0.686 175.72 100.41 
6 175 0.687 175.97 100.55 
7 175 0.679 173.92 99.38 
8 175 0.681 174.44 99.68 
9 175 0.684 175.21 100.12 

10 175 0.686 175.72 100.41 
 Mean  174.62  
 SD  0.81  
 %CV  0.46  

1 212.5 0.811 207.77 97.77 
2 212.5 0.809 207.26 97.53 
3 212.5 0.820 210.08 98.86 
4 212.5 0.797 204.18 96.08 
5 212.5 0.795 203.67 95.84 
6 212.5 0.790 202.38 95.24 
7 212.5 0.789 202.13 95.12 
8 212.5 0.805 206.23 97.05 
9 212.5 0.820 210.08 98.86 

10 212.5 0.816 209.05 98.38 
 Mean  206.28  
 SD  1.48  
 %CV  0.72  

 
 

 Average %CV = 0.72 
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Table 7 Intraday assay validation of standard vancomycin in 0.3% chitosan 

 
No. Conc (μg/ml) Vancomycin. 

(absorbance) 
Conc (μg/ml) Accuracy (%) 

1 100 0.375 99.92 99.92 
2 100 0.377 100.45 100.45 
3 100 0.369 98.34 98.34 
4 100 0.375 99.92 99.92 
5 100 0.374 99.66 99.66 
6 100 0.374 99.66 99.66 
7 100 0.376 100.18 100.18 
8 100 0.380 101.24 101.24 
9 100 0.379 100.97 100.97 

10 100 0.377 100.45 100.45 
 Mean  100.08  
 SD  0.81  
 %CV  0.81  

1 175 0.664 175.97 100.55 
2 175 0.667 176.76 101.01 
3 175 0.665 176.24 100.71 
4 175 0.660 174.92 99.95 
5 175 0.670 177.55 101.46 
6 175 0.660 174.92 99.95 
7 175 0.670 177.55 101.46 
8 175 0.670 177.55 101.46 
9 175 0.660 174.92 99.95 

10 175 0.660 174.92 99.95 
 Mean  176.13  
 SD  1.17  
 %CV  0.66  

1 212.5 0.799 211.50 99.53 
2 212.5 0.802 212.29 99.90 
3 212.5 0.801 212.03 99.78 
4 212.5 0.798 211.24 99.41 
5 212.5 0.801 212.03 99.78 
6 212.5 0.799 211.50 99.53 
7 212.5 0.802 212.29 99.90 
8 212.5 0.799 211.50 99.53 
9 212.5 0.798 211.24 99.41 

10 212.5 0.797 210.97 99.28 
 Mean  211.66  
 SD  0.47  
 %CV  0.22  

 

 

 Average %CV = 0.56 
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Table 8 Intraday assay validation of standard vancomycin in 0.9% sodium chloride 

solution 

 
No. Conc (μg/ml) Vancomycin. 

(absorbance) 
Conc (μg/ml) Accuracy (%) 

1 100 0.359 100.81 100.81 
2 100 0.357 100.25 100.25 
3 100 0.358 100.53 100.53 
4 100 0.357 100.25 100.25 
5 100 0.357 100.25 100.25 
6 100 0.358 100.53 100.53 
7 100 0.357 100.25 100.25 
8 100 0.357 100.25 100.25 
9 100 0.358 100.53 100.53 

10 100 0.358 100.53 100.53 
 Mean  100.42  
 SD  0.19  
 %CV  0.19  

1 175 0.629 175.81 100.46 
2 175 0.628 175.53 100.30 
3 175 0.627 175.25 100.14 
4 175 0.628 175.53 100.30 
5 175 0.627 175.25 100.14 
6 175 0.627 175.25 100.14 
7 175 0.628 175.53 100.30 
8 175 0.627 175.25 100.14 
9 175 0.628 175.53 100.30 

10 175 0.627 175.25 100.14 
 Mean  175.42  
 SD  0.19  
 %CV  0.11  

1 212.5 0.761 212.47 99.99 
2 212.5 0.762 212.75 100.12 
3 212.5 0.761 212.47 99.99 
4 212.5 0.762 212.75 100.12 
5 212.5 0.760 212.19 99.85 
6 212.5 0.760 212.19 99.85 
7 212.5 0.760 212.19 99.85 
8 212.5 0.761 212.47 99.99 
9 212.5 0.762 212.75 100.12 

10 212.5 0.761 212.47 99.99 
 Mean  211.47  
 SD  0.23  
 %CV  0.11  

 
 

                                    Average %CV = 0.14 
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Table  9  Standard vancomycin in Tears Naturale IITM recovery 

Concentration 
Conc 

(μg/ml) 
Absorbance Conc (μg/ml) Recovery(%)

 100 0.390 99.10  

 100 0.400 101.67 

 100 0.390 99.10 

Low 100 0.390 99.10 

 100 0.390 99.10 

 Mean 0.393 99.96 99.96 

 SD 1.31 1.32  

 175 0.681 173.72 

 175 0.682 173.97 

 175 0.680 173.46 

Medium 175 0.681 173.72 

 175 0.682 173.97 

 Mean 0.682 173.85 99.34 

 SD 0.15 0.15  

 212.5 0.830 211.92 

 212.5 0.830 211.92 

 212.5 0.836 213.46 

High 212.5 0.835 213.21 

 212.5 0.840 214.49 

 Mean 0.835 213.25 100.35 

 SD 0.54 0.54  

 

Average recovery =  99.88 % 
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Table  10  Standard vancomycin in 0.1 % chitosan recovery 

Concentration 
Conc 

(μg/ml) 
Absorbance Conc (μg/ml) Recovery(%)

 100 0.380 97.26  

 100 0.385 98.54 

 100 0.388 99.31 

Low 100 0.391 100.08 

 100 0.375 95.97 

 Mean 0.384 98.24 98.24 

 SD 1.49 1.49  

 175 0.710 181.87 

 175 0.699 179.05 

 175 0.689 176.49 

Medium 175 0.679 173.92 

 175 0.710 181.87 

 Mean 0.696 178.24 101.85 

 SD 1.82 1.82  

 212.5 0.810 207.51 

 212.5 0.821 210.33 

 212.5 0.832 213.15 

High 212.5 0.799 204.69 

 212.5 0.840 215.21 

 Mean 0.825 211.27 99.42 

 SD 2.19 2.19  

 

Average recovery =  99.84 % 
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Table  11  Standard vancomycin in 0.3% chitosan recovery 

 

Concentration 
Conc 

(μg/ml) 
Absorbance Conc (μg/ml) Recovery(%)

 100 0.375 99.92 

 

 100 0.380 101.24 

 100 0.375 99.92 

Low 100 0.381 101.50 

 100 0.382 101.76 

 Mean 0.379 100.87 100.87 

 SD 0.003 0.88 

 

 175 0.680 175.56 

 175 0.675 174.28 

 175 0.680 175.56 

Medium 175 0.690 178.13 

 175 0.680 175.56 

 Mean 0.681 175.82 100.47 

 SD 0.804 1.4 

 

 212.5 0.825 212.74 

 212.5 0.824 212.49 

 212.5 0.823 212.23 

High 212.5 0.824 212.49 

 212.5 0.825 212.74 

 Mean 0.824 212.54 100.02 

 SD 0.001 0.21  

 

Average recovery =100.45%
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Table  12  Standard vancomycin in 0.9% sodium chloride recovery 

 

Concentration 
Conc 

(μg/ml) 
Absorbance Conc (μg/ml) Recovery (%)

 100 0.358 100.53 

 

 100 0.359 100.81 

 100 0.358 100.53 

Low 100 0.357 100.25 

 100 0.359 100.81 

 Mean 0.358 100.58 100.58 

 SD 0.001 0.23 

 

 175 0.680 175.36 

 175 0.679 175.10 

 175 0.679 175.10 

Medium 175 0.680 175.36 

 175 0.679 175.10 

 Mean 0.679 175.21 100.12 

 SD 0.001 0.14 

 

 212.5 0.825 212.54 

 212.5 0.824 212.28 

 212.5 0.824 212.28 

High 212.5 0.825 212.54 

 212.5 0.824 212.28 

 Mean 0.824 212.38 99.94 

 SD 0.001 0.140  

 

Average recovery=100.21 %
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Table 13 Lower limit of quantitation of standard vancomycin in Tears Naturale IITM 

 

No. Conc (μg/ml) 
Vancomycin

(absorbance) 
Conc (μg/ml) Recovery(%) 

1 75 0.295 74.74 99.66 

2 75 0.308 78.08 104.10 

3 75 0.289 73.21 97.61 

4 75 0.301 76.28 101.71 

5 75 0.297 75.26 100.34 

6 75 0.297 75.26 100.34 

 Mean 0.298 75.47 100.63 

 % CV 2.13 2.15 2.15 

 

 

Table 14 Lower limit of quantitation of standard vancomycin in 0.1% chitosan 

 

No. Conc (μg/ml) 
Vancomycin

(absorbance) 
Conc (μg/ml) Recovery(%) 

1 75 0.288 73.67 98.22 

2 75 0.300 76.74 102.32 

3 75 0.299 76.49 101.98 

4 75 0.290 74.18 98.91 

5 75 0.292 74.69 99.59 

6 75 0.283 72.38 96.51 

 Mean 0.292 74.69 99.59 

 %CV 2.24 2.25 2.25 
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Table 15 Lower limit of quantitation of standard vancomycin in 0.3% chitosan 

 

No. Conc (μg/ml) 
Vancomycin

(absorbance) 
Conc (μg/ml) Recovery(%) 

1 75 0.283 75.71 100.95 

2 75 0.281 75.18 100.25 

3 75 0.282 75.45 100.60 

4 75 0.282 75.45 100.60 

5 75 0.281 75.18 100.25 

6 75 0.282 75.45 100.60 

 Mean 0.282 75.40 100.54 

 %CV 0.267 0.26 0.26 

 

  

 

Table 16 Lower limit of quantitation of standard vancomycin in 0.9% sodium chloride 

 

No. Conc (μg/ml) 
Vancomycin

(absorbance) 
Conc (μg/ml) Recovery(%) 

1 75 0.269 75.81 101.07 

2 75 0.267 75.25 100.33 

3 75 0.268 75.53 100.70 

4 75 0.268 75.53 100.70 

5 75 0.267 75.25 100.33 

6 75 0.268 75.53 100.70 

 Mean 0.268 75.48 100.64 

 % CV 0.281 0.277 0.277 
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APPENDIX C 

 

Storage Temperature (United States Pharmacopeia) 

 

Freezer  

 A place in which the temperature is maintained thermostatically between -25 

ºC and -10 oC (-13 oF and 14 oF).  

Cold       

 Any temperature not exceeding 8 oC (46 oF). A refrigerator is a cold place in 

which the temperature is maintained thermostatically between 2 oC and 8 oC (36 oF 

and 46 oF).  

Cool     

 Any temperature between 8 oC and 15 oC (46 oF and 59 oF). An article directed 

for storage in a cool place may be stored alternatively and distributed in a refrigerator, 

unless otherwise specified by the individual monograph.  

Controlled Cold Temperature  

 This temperature is defined as that maintained thermostatically between 2 oC 

and 8 oC (36 oF and 46 oF),  which allows for excursions in temperature between 0 oC 

and 15 oC (32 oF and 59 oF) and may be experienced during storage, shipping, and 

distribution when the allowable calculated mean  kinetic temperature (MKT) is not 

more than 8 oC (46 oF). Transient spikes of up to 25 oC (77 oF) may be permitted if the 

manufacturer so instructs, and providing such spikes do not exceed 24 hours, unless  

supported by stability data, or the manufacturer instructs otherwise. 

Room Temperature  

 The temperature that prevails in a working area.  

Controlled Room Temperature  

 A temperature maintained thermostatically that encompasses the usual and 

customary working environment of 20 oC to 25 oC (68 oF to 77 oF); resulting in a mean 

kinetic temperature calculated to be not more than 25 oC; and thus allowing for 

excursions between 15 oC and 30 oC (59 oF and 86 oF), as experienced in pharmacies, 
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hospitals, and warehouses. Provided the mean kinetic temperature remains in the 

allowed range, transient spikes of up to 40 oC are permitted as long as they do not 

exceed 24 hours. Spikes above 40 oC may be permitted if the manufacturer so 

instructs. Articles may be labeled for storage at “controlled room temperature” or at 

“up to 25 oC”, or other wording based on the same mean kinetic temperature. The 

mean kinetic temperature is a calculated value which may be used as an isothermal 

storage temperature that simulates the nonisothermal effects of storage temperature 

variations. An article for which storage at Controlled Room Temperature is directed 

may be stored alternatively and distributed in a cool place, unless otherwise specified 

in the individual monograph or on the label. 

Warm    

 Any temperature between 30 oC and 40 oC (86 oF and 104 oF).  

Excessive Heat   

 Any temperature above 40 oC (104 oF).  

Protection from Freezing   

 Where, in addition to the risk of breakage of the container, freezing subjects 

an article to loss of strength or potency, or to destructive alteration of its 

characteristics, the container label bears an appropriate instruction to protect the 

article from freezing.  

Dry Place    

 The term “dry place” denotes a place that does not exceed 40% average 

relative humidity at Controlled Room Temperature or the equivalent water vapor 

pressure at other temperatures. The determination may be made by direct 

measurement at the place, or may be based on reported climatic conditions. 

Determination is based on not less than 12 equally spaced measurements that 

encompass either a season, a year, or, where recorded data demonstrate, the storage 

period of the article. There may be values of up to 45% relative humidity provided 

that the average value is 40% relative humidity.  
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APPENDIX D 

 

Terms describe of the pharmacokinetics 

 

 

Pharmacokinetics 

              Pharmacokinetics is one of the two basic areas of pharmacology, in addition 

to pharmacodynamics. It deals with the quantitation of the process drug absorption, 

distribution, biotransformation, and excretion. These factors, coupled with prescribed 

drug dose, determine the time course of drug concentrations in vivo. Pharmacokinetic 

studies of drugs are clinically useful in predicting the intensity of drug effects if a 

relationship exists between drug concentrations and the pharmacologic or toxic effects 

of drugs. 

 

Area under the curve (AUC): 

The area under the plot of drug concentration (not logarithm of the 

concentration) against time after drug administration is conveniently determined by 

the “trapezoidal rule”: the data points are connected by straight line segments, 

perpendiculars are erected from the abscissa to each data point, and the sum of the 

triangular and trapezoidal areas so constructed is computed. 

 

The trapezoidal rule  

The trapezoidal rule is a numerical method used to approximate the integral or 

area under a curve. Using the trapezoidal rule to approximate the area under a  

curve first involves dividing the area into a number of equally wide strips. Then, the 

area of each strip is approximated by the area of the trapezium formed, when the  

upper end is replaced by a chord. The sum of these approximations gives the final 

numerical result of the area under the curve.  
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Figure 1 Linear Plot of Concentration versus Time showing the AUC and AUC 

segment. 

 

Area under a curve from time = 0 to time t    [AUC0_t] 

              Area under the curve is calculated for concentration vs. time data using the 

linear trapezoidal rule, which is used as a widely accepted method for approximating 

the area under a concentration-time curve. The accuracy of the approximation for true 

area under a curve depends on the number of concentration-time points within the 

time interval under consideration.  The formula to calculate the area under the curve is 

as follows: 
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AUC0_t = ∑
 i=0

n-1
(ti+1 - ti)   * (Ci + Ci+1) / 2 

    

 Where,  AUC0_t   =  Area under a curve for time 0 to t 

    t   =  time values 

  C   =  Concentration values, e.g. Ci   at time ti  

   n   =  Total numbers of time concentration points 

   i    =  Reference index for ith concentration-time value. 
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APPENDIX E 

Certificate of approval for use of animals 

Faculty of Medicine, Chiang Mai University 

 
 



 132

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 133

 

 

CURRICULUM VITAE 

 

 

Name                             Anutra Khangtragool (Lekuthai) 

Date of  birth                   15  January  1970 

Birth place                              Uttaradit 

Education  

High school               Uttaradit Darunee School 

  1982 – 1987                Uttaradit 

 

University  

             1988 – 1992                  Faculty of Pharmacy 

                                                      Chiang Mai University 

                                                              Chiang Mai 

             2001 – 2002                  Faculty of Graduate Studies 

                                                               Chiang Mai University 

                                                               Chiang Mai 

   2005- 2009     Faculty of Graduate Studies 

                                                               Chiang Mai University 

                                                               Chiang Mai 

 

Degree 

1993    B.Sc. (Pharmacy) 

Chiang Mai University 

                                                   Chiang Mai 

2003 M.Sc. (Pharmacology) 

Chiang Mai University 

                                                   Chiang Mai 

 



 134

Employment: Pharmacist, Maharaj Nakorn Chiang Mai University,  

 Chiang Mai University 

 

Scientific presentation 

Khangtragool, A., N. Phattana, and W. Wanaratwichit. Hypersensitivity induced by 

etoposide-a case report. 2009. The Empress Chiang Mai. 

Khangtragool, A., et al. Evaluation of the use of chitosan in ocular drug delivery for 

vancomycin. in Research path: Innovation for life. 2008. Chiang Mai 

University Convention Hall: Chiang Mai University  

Khangtragool, A., S. Santidherakul, and P. Leesawat. Stability of vancomycin eye  

           drops. in Research Path: Towards a green and happy society. 2007. Chiang   

            Mai University Convention Hall: Chiang Mai University. 

Khangtragool, A., B. Khantawa, and P. Leesawat. Potency of extemporaneous  

             cefazolin sodium and gentamicin eye drops used in Maharaj Nakorn Chiang  

            Mai hospital. in Mahidol Day. 2006. Faculty of Medicine, Chiang Mai  

             University. 

 

Publication 

Khangtragool, A., et al., Evaluation of the use of chitosan in ocular drug delivery of 

vancomycin. CMU. J. Nat. Sci, 2009. 8(1): p. 1-9. 

Khangtragool, A., et al., Stability of chitosan solutions for potential use in ocular 

drug delivery. CMU. J. Nat. Sci, 2008. 7(2): p. 209-17. 

Khangtragool, A., B. Khantawa, and P. Leesawat, Potency of extemporaneous 

gentamicin eye drops used in Maharaj Nakorn Chiang Mai Hospital. CMU. J. 

Nat. Sci. in press 

Khangtragool, A., Stability of cefazolin sodium eye drops. CMU. J. Nat. Sci, 2008. 

7(1): p. 89-94. 

Khangtragool, A., B. Khantawa, and P. Leesawat, Potency of extemporaneous 

cefazolin sodium eye drops used in Maharaj Nakorn Chiang Mai hospital. 

Chiang Mai Med J, 2007. 46(3): p. 101-5. 



 135

Khangtragool, A., et al., Effectiveness of a sterile bottle for intravenous fluids used in 

Maharaj Nakorn Chiang Mai hospital. Chiang Mai Med Bull, 2006. 45(3): p. 

101-4. 

Khangtragool, A., B. Kumsorn, and N. Rojanasthien, Bioequivalence study of 

generic finasteride in healthy male volunteers. Chiang Mai Med Bull, 2003. 

42(4): p. 131-7. 

 
Training Course 

• The 2/2551 North- Pharmacist: The Empress Chiang Mai; Chiang Mai 13-14 

January 2009  

• The 8th National Conference on Thailand towards Center of Excellence in 

Clinical Trials “Healthy and powerful infrastructures for clinical researches in 

Thailand” : Faculty of Medicine, Chiang Mai University; Chiang Mai 14-15 

August 2008 

• Living Organization: The Empress Chiang Mai; Chiang Mai 23-24 June 2008  

• Association of hospital pharmacy Thailand: Integration of pharmacy service 

for patient safety: The Medical Association of Thailand; Bangkok 21-23 May 

2008 

• Scientific program of the first Thailand forum on Renin-Angiotensin-

Aldosterone System: from basic science to clinical practice: Shangri-La 

Chiang Mai ; 7-9 March 2008 

• The 8th  HA regional forum Chiang Mai Thailand: Humanized healthcare: Kad 

Suan Kaew ; Chiang Mai 28-29 June 2007 

• Dabur Oncology meeting: Controversies in oncology: CMU experiences: The 

Imperial Phukaew Hill Resort; Petchaboon 24-16 November 2006  

• GCP-Principles for the conduct of clinical research: Data quality: Amity 

Green Hill; Chiang Mai 28-29 October 2003   

 

 

 

 

 



 136

 
 

 

 

 

 



 137

 
 



 138

 



 139

 



 140

 



 141

 



 142

 



 143

 



 144

 



 145

 
 

 

 



 146

 



 147

 



 148

 



 149

 



 150

 



 151

 



 152

 



 153

 



 154

 



 155

 
 

 

 

 

 

 

 

 

 

 


